Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



AN ESSAY ON THE CULTURE 

OF THE 

OBSERVING POWERS OF CHILDREN, 

Especially in connection with the Study of Botany. 

By Eliza A. Youmans, 

of New York. 

Edited, with Notes and a Supplement on the Extension of the Principle 
to Elementary Intellectual Training in Creneral, 

By Joseph Payne, 

Fellow of the College of Preceptors ; 

Author of '''Lectures on the Science and Art of Education," &c. 

Crown 8rf 2/6. 



Henry S. King & Co. 65, Cornhill, London. 



THE 



FIRST BOOK OF BOTANY. 



DESIGNED TO CULTIVATE 



THE OBSERVING POWERS OF CHILDREN. 



BY 



Eliza A. Youmans. 




.... Not that more is taught at an early age, but lew, 
that time is taken ; that the ^^-all is not xxin up in haste ; that 
the bricks are set on carefully, and the mortar allowed time 
to dry. LOBD Stanlst. 

'*Yoa study Nature in the house, and when yon go out-of- 
doors you cannot find her." Prof. Aoassiz. 



NEW AND ENLARGED EDITION, WITH 300 ENGRAVINGS. 



LONDON : 

Heney S. King & Co., 65 Cornhill. 

1872. 



LOSDON : PRINTED BT 

8POTTISWOODE AXD CO., N'EW-BTUEET SQl'AUB 

AND PAOLIA^IEXT STRKET 



PEEPACE. 



This little book has a twofold claim upon those 
concerned in the work of education. 

In the first place, it introduces the beginner to 
the study of Botany in the only way it can be prop- 
erly done — ^by the direct observation of vegetable 
forms. The pupil is told very little, and from the 
beginning, throughout, he is sent to the plant to get 
his knowledge of the plant. The book is designed 
to help him in this work, never to supersede it. In- 
stead of memorizing the statements of others, he 
brings report of the living reality as he sees it; 
it is the things themselves that are to be exam- 
ined, questioned, and understood. The true basis, 
of a knowledge of Botany is that familiarity wiifch 
the actual characters of plants, which can only be 
obtained by direct and habitual inspection of them. 
The beginner should therefore commence with the 
actual specimens, and learn to distinguish those ex- 
ternal characters which lie open to observation ; the 
knowledge of which leads naturally to that arrange- 
ment by related attributes which constitutes claaaifi- 
cation. 
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But the present book has a still stronger claim to 
attention ; it develops a new method of study which is 
designed to correct that which is confessedly the deep- 
est defect of our current education. This defect is the 
almost total lack of any systematic cultivation of the 
observing powers. Although all real knowledge 
begins in attention to things^ and consists in the dis- 
crimination and comparison of the likenesses and dif- 
ferences among objects ; yet, strange to say, in our 
vaunted system of instruction there is no provision 
for the regular training of the perceptive faculties. 
That which should be first and fundamental is hardly 
attended to at all. "We train in mathematics, and 
cram the contents of books, but do little to exercise 
the mind upon the realities of Nature, or to make it 
alert, sensitive, and intelligent, in respect to the order 
of the surrounding world. 

Something, indeed, has been done in the way of 
object-teaching, although but little that is satisfactory. 
These exercises are notoriously loose, desultory, inco- 
herent, and superficial, and hardly deserve the name 
of mental training. What is wanted is, that object- 
studies shall become more close and methodic, and 
that the observations shall be wrought into connected 
and organized knowledge. It is the merit of Botany 
that, beyond all other studies, it is suited to the 
attainment of this end. Plants furnish abundant 
and ever-varying materials for observalVou. T\i^ da- 
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mentaiy facts of Botany are so simple that their 
study can be commenced in early childhood, and 
so numerous as to sustain a prolonged .course of 
observation. From the most rudimentary facts the 
pupil may proceed gradually to the more complex ; 
from the concrete to the abstract ; from observation 
to the truths resting upon observation, in a natural 
order of ascent, as required by the laws of mental 
growth. The means are thus furnished for organ- 
izing object-teaching into a systematic method, so that 
it may be pursued continuously through a course ot 
successively higher and more comprehensive exercises. 
Carried out in this way, Botany is capable of doing 
for the observing powers of the mind what mathe- 
matics does for its reasoning powers. 

Moreover, accuracy of observation requires accu- 
racy of description ; precision of thought implies pre- 
cision in the use of language. Here, again, Botany 
has superior advantages. Its vocabulary is more 
copious, precise, and well settled, than that of any 
other pf the natural sciences ; it is thus unrivalled in 
the scope it offers for the cultivation of the descrip- 
tive powers. 

On purely mental grounds, therefore, and as a 
means of attaining the most needed of educational 
reforms. Botany has a claim to be admitted as a 
fourth fundamental branch of common-school study ; 
and the hope of contributing some\\i\\i^\.^\5^^ ^sc^^ 
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has been the author's main incitement in the prepa- 
ration of this rudimentary work. 

It is needfiil here to state that the method of in- 
struction developed in these pages is no mere educa- 
tional novelty ; it has been tested, and its fitness for 
the end proposed has been shown in practice. The 
schedule feature which is here folly brought out, and 
which is its leading peculiarity as a mode of study, 
was devised and successfully used by Prof. J. 8. 
Henslow, of Cambridge, England. My attention 
was first drawn to it as I was looking about in the 
educational department of the South Kensington 
Museum, in London. In a show-case of botanical 
specimens, I noticed some slates covered with child- 
ish handwriting, which proved to be illustrations of 
a method of teaching Botany to the young. They 
were famished by Prof. Henslow for the Interna- 
tional Exhibition of 1851. He died without pub- 
lishing his method, but not without having subjected 
it to thorough practical trial. He had gathered 
together a class of poor country children, in the 
parish where he officiated as clergyman, and taught 
them Botany by a plan similar to the present, though 
less simplified. The results of this experiment have 
been given to the public by Dr. J. D. Hooker, Su- 
perintendent of the Botanical Gardens at Kew, who 
was summoned to give evidence upon the subject 
before a Parliamentary Commission on Education. 
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The following interesting passages from his testi- 
mony will give an idea of Prof. Henslow's method 
of proceeding and its results : 

Question, llave you ever turned your attention at all to the 
possibility of teaching Botany to boys in classes at school ? 

Answer, I have thought that it might be done very easily ; 
that this deficiency might be easily remedied. 

Q. What are your idieas on the subject ? 

A. My own ideas are chiefly drawn from the experience of 
my father-in-law, the late Prof. Henslow, Professor of Botany 
at Cambridge. He introduced Botany into one of the lowest 
possible class of schools — that of village laborers' children in 
a remote part of Suffolk. 

Q. Perhaps you will have the goodness to tell us the sys- 
tem he pursued ? 

A. It was an entirely voluntary system. He offered to en- 
roll the school children in a class to be taught Botany once a 
week. The number of children in the class was limited, I 
think, to forty-two. As his parish contained only one thou- 
Kind inhabitants, there never were, I suppose, the full forty-two 
children in the class ; their ages varied from about eight years 
old to about fourteen or fifteen. The class mostly consisted 
of girls. , . . He required that, before they were enrolled in 
the class, they should be able to spell a few elementary botani«- 
cal terms, including some of the most difficult to spell, and 
those that were the most essential to begin with. Those who 
brought proof that they could do this were piit into the third 
class; then they were taught once a week, by himself generally, 
for an hour or an hour and a half, sometimes for two hours 
(for they were exceedingly fond of it). 

Q, Did he use to take them out in the country, or was it 
simply lessons in the school ? 

A He left them to collect for themselves ; but he visited 
his parish daily, when the children used to come up to him, 
and bring the plants they had collected ; so that the lessons 
went on all the week round. There wa» onVy oxkft ^^^ ydl^^ 
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week on which definite instruction was given to the class ; but 
on Sunday aitemoon he used to allow the senior class, and 
those who got marks at the examinations) to attend at his 
house. . . . 

Q, Did he find any difficulty in teaching this subject in 
class? 

A, None whatever ; less than he would have had in dealing 
with almost any other subject. 

Q, Do you know in what way he taught it ? did he illus- 
trate it ? 

A, Invariably ; he made it practical. He made it an ob- 
jective study. The children were taught to know the plants^ 
and to pull them to pieces ; to give their proper names to the 
parts ; to indicate the relations of the parts to one another ; 
and to find out the relation of one plant to another by the 
knowledge thus obtained. 

Q, They were children, you say, generally from eight to 
twelve ? 

A. Yes, and up to fourteen. 

Q, And they learned it readily ? 

A. Readily and voluntarily, entirely. 

Q, And were interested in it ? 

A, Extremely interested in it. They were exceedingly fond 
of it. 

Q, Do you happen to know whether Prof. Henslow thought 
that the study of Botany developed the faculties of the mind 
— ^that it taught these children to think ? and do you know 
whether he perceived any improvement in their mental facul- 
ties from that ? 

A, Yes ; he used to think it was the most important agent 
that could be employed for cultivating their faculties of obser- 
vation, and for strengthening their reasoning powers. 

Q, He really thought that he had arrived at a practical re- 
sult? 

A. Undoubtedly; and so did every one who visited the 
school or the parish ? 

ff, Tbey were children of quite the lower class ? 
-^ The laboring agricultural clasB, 
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Q. And in other branches receiving the most elementary 
Instruction ? 

A, Yes. 

Q. And Prof. Henslow thought that their minds "were more 
developed ; that they were become more reasoning beings, from 
having this study superadded to the others ? 

A. Most decidedly. It was also the opinion of some of the 
inspectors of schools, who came to visit him, that such chil- 
dren were in general more intelligent than those of other 
parishes ; and they attribute the difference to their observant 
and reasoning faculties being thus developed. . . . 

Q, So that the intellectual success of this objective study 
was beyond question ? 

A, Beyond question. ... In conducting the examinations 
of medical men for the army, which I have now conducted for 
several years, and those for the East-India Company's Service, 
which I have conducted for, I think, seven years, the questions 
which I am in the habit of putting, and which are not an- 
swered by the majority of the candidates, are what would have 
been answered by the children in Prof. Henslow's village- 
schooL I believe the chief reason to be, that these students' 
observing faculties, as children, had never been trained — such 
faculties having lain dormant with those who naturally pos- 
sessed them in a high degree ; and having never been de- 
veloped, by training, in those who possessed them in a low 
degree. In most medical schools, the whole sum and sub- 
stance of botanical science is crammed into a few weeks of lec- 
tures, and the men leave the class without having acquired an 
accurate knowledge of the merest elements of the science. . . . 

The printed form or schedule contrived by Prof. 
Henslow, and used in these classes, applied only to 
the flower, the most complex part of the plant, and 
the attention of children was directed by it chiefly to 
those features upon which orders depend in classifica- 
tion. IBtttj instead of confining ite \\&e \.o ^^ ^\?oA.^ 
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of a special part of plant-structnre, it seemed to me 
to apply equally to the whole course of descriptive 
Botany, and to be capable of becoming a most 
efficient instrument of regular observational train- 
ing. I accordingly prepared a simplified series of 
exercises on this plan, and used them to guide some 
little children in studying the plants of the neigh- 
borhood; and, had this experiment not been re- 
garded, by those who witnessed it, as a success, the 
book embodying these exercises would not now ap- 
pear. 



The successful experience here referred to, which 
led to the publication of this book, has now been de- 
cisively confirmed by the public after a year's trial 
with it. It has had an extensive sale, has been in- 
troduced into many schools of all grades, has been 
much used by private students, and has been ap- 
proved with a unanimity and earnestness quite un- 
precedented in the history of school-books based upon 
new methods of teaching. 

A new edition now appears, with several additional 
chapters treating of the seed, germination, buds, the 
aspects of woody plants, etc. The descriptions will 
here be more full and general, but the plan of de- 
scribing only the results of actual observations is still 
adhered to. Questions are asked, but no answers are 
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given ; these are to be got by direct inspection of tlie 
objects. Some simple experiments for the children 
to make are introduced, and they will now be more 
occupied in watching the changes which take place 
in the difiFerent parts of plants. 

In ap-ranging a course of observations for begin- 
ners in Botany, only those have been selected which 
may be made with the naked eye. In another book 
now in preparation the same plan of schedule study 
will be carried out, and provision made for more 
close and extended observations, requiring the help 
of magnifying-glasses. 

There have been attempts to teach classes by the 
schedule method of this work by means of the black- 
board, and without the book, but all such attempts 
are violations of the method. Botany cannot be 
"taught" by this system, for the very essence and 
sonl of it is that the pnpil is himself to find ont what 
he wants to know. For repetition, comparison, and 
verification, constant reference to past exercises is 
required, which makes it indispensable that plant 
and book should go together. Only as a manual of 
practice, in individual observation, can the present 
work subserve the purpose for which it was pre- 
pared. 
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The method tx> be pursued by the aid of this book is the 
following : The child, whether at home or at school, first of 
all collects some specimens of plants — almost any will answer 
the purpose in commencing. These consist of organs, each 
of which is made up of different parts, and these yary in form 
and structure continually in different species. The object of 
the learner is to find out these parts or characters, and to 
learn their names, so as to be able to describe them. 

The beginner, of course, must start with the simplest char- 
acters. Turning to the first exercises, for example, he finds 
the parts of leaves represented by pictures accompanied by 
the names applied to them. Guided by these, he refers to his 
specimens, and fir^di the real things which the pictures and the 
words represent. When a few characters are fixed in the mind 
by two or three exercises, he will commence the practice of 
noting down what he observes. For this purpose a form, or 
schedule^ is used, containing questions which indicate what he 
is to search for. Models of these schedules, filled out, are 
given in the successive exercises : the pupil will make them 
for himself with pencil and paper.* He now carefully observes 
his specimen, and writes down the characters it possesses, with 
which he has thus far become acquainted. Having done thia, 
he pins the specimen to the paper describing it, and brings it 
to the teacher as the report of his observation and judgment 
in the case. 

* I have thought it desirable also to present the whole set, at the end of 
the Yolnine, with the answers omitted, to illastrate at a glance the scope of 
this first series of observations. As the pnpil is to be constantly engaged in 
tcheduU pradice^ and as the schedules are not to be preserved, the cheapest 
kind of paper will answer, and it can be of coarse nsed on both sides. Slates 
will do just as well ; but then the description mast be nambered, and a corre- 
sponding namber attached to the specimen, so that they can be compared by 
the teacher. 
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This operation is constantly repeated upon varying forms, 
and slowly extended by the addition of new charactera. He 
thus goes on discovering new parts and acquiring their names 
— noting the variations of these parts and the names of their 
variations. The schedules guide him forward in the right 
direction, and hold him steadily to the essential work of ex- 
ercising his faculties upon the living objects before him. In 
every fresh collection of plants, new parts and new relations 
will solicit the attention, and will have to be observed, com- 
pared, and recorded. Particular kinds of plants, let it be 
remembered, a/re not described in the looh — ^they are not even 
named ; the object is, by constant practice and repetition, to 
train the pupil to find out the characters of any that come 
in his way, and make his own descriptions. 

An acquaintance with Botany, although of course de- 
sirable, is not indispensable in using these exercises. Any 
teacher or parent who is willing to take the neceasa/ry pains can 
conduct the children through them without difficulty ; and if 
they will h^oome fellow-stvdenta with them all the better. The 
child is not so much to be ta/ughty as to instruct himself. The 
very essence of the plan is, that he is to make his own way, 
and rely on nobody else ; it is intended for self-development. 
Mistakes will, of course, be made ; but the whole method is 
self-correcting^ and the pupil, as he goes forward, will be con- 
stantly rectifying his past errors. The object is less to get 
perfect results at first than to get the pupil's opinion upon the 
basis of his own observations. 

Children can begin to study plants successfully by this 
method at six or seven years of age, or as soon as they can 
write. But close observations should not be required from 
young beginners, nor the exercises be prolonged to weariness. 
The transition from the unconscious and spontaneous observa- 
tions of children to conscious observation with a definite pur- 
pose should be gradual, beginning and continuing for some 
time with the easiest exercises upon the most simple and obvi- 
ous characters. 
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CHAPTER I.— THE IBAE. 



Thb pn^ wQl Me from the picture what b to be done first, 
«nd hoir we are to proceed in commendng the etud; of plants. 
Hanng collected B<Hne specimena, let tis begin with the leaf. On 
these printed leaTM thete is a langoage which chUdxcu. ^^^ 
already leaised; t&ere la also a langoage wiiUen \)^ "^ticas^ w^ 
the boMt OatfiroiB.- in vrill now learn to r«a4 ftoft. 
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EXERCISE I. 

T7»e Parts of a Zeaf. 

The beginner will gather some leaves, and find 
out the names of their parts by comparing them with 
the picture. 




Stlpnle*. 



Blade. — The flattened green part of the leaf. 
Pbt'iole. — The leaf-etalk. 

Snp'uLKB. — Small bodies at the base of the petiole, 
that look more or less like leaves. 

NoTEB FOR TEAOHEBg. — The exeroUes begin with leaves, be- 
canae tbej are the rimplest and the most commoD parts of 
plants, and because tbej present the greatest varietj of forms, 
and are most easilj proonred. The aim of tbe first exercise ia 
A7 teach tbe parts of a leaf and their names. It is likelj that . 
^« £rat gatbering of leaves will be done cai6\eBa\^,Bai\!(i»^ 
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EXERCISE n. 

l%e Farts of a enua-Leaf, 

Gatseb a handM of grass and see if yoa can find 
the parts shown in Fig. 3. 




Blade. — The flattened upper part of the lea£ 
Sheath. — A leaf-stalk Bnrroanding the Btem. 
Lig'th-k. — The scale-like stipnle often seen be- 
tween the sheath and the blade. 

when compared with Fig. 1, the epecimens will be fbundlaoktaig 
in Bome of the parts there seen. This will make it neceasarj to 
repeat the esenuee. At the second trial the leaves will be polled 
with more oare, and the pnpU will seek for those having all the 
partA Been in the picture. Let him point ont the parts in each 
of hisspedmen^ and give them theiiiia[aQa,TQ^%&^aa%\!aft'\>'t^>- 
eeaa till be can do it without be^tation or nnirtiBite. 
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Vena'tion. — The linea seen upon the leaf-blade 
are called its yenation. 

Hold Tip a leaf between your eye and the light, 
and, if yon see a net-work of irregular lines, it is a 
net-veined leaf; but, if you see no such net-work, as 
io Fig. jt, it is a parallel-Teined leaf. 




A Nat.TeIaed Lear. 



A Piruiel-Telnal Leaf. 



LooEnio AND Obskevino. — There are plenty of 
boys and girU who have always lived in a garden, 
and yet, if yon asked them the difference between a 
potato-leaf and a bean-leaf, they could not tell yon.. 
I^ey have looked at potato-plants and bean-planta 
often enough, but they have never observed theoL 
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Whea we observe a thing, we not only look at it, 
bat, as we look, we think particularly about it. For 
instance, after these exercises, when yon look fA i 
leaf, yoa will think, what parts has it t and, is it net- 
veined or not! Yoa will observe these partioolars 
about it. 

The Sohbditle. — That yon may be sure to look 
at plants with care, and that your teacher may see 
what yoa think about them, little diagrams, called 
schedules, are used, in which you are to write down 
what you observe. They have questions written 
upon them, which you are to answer by stadying the 
plants themselves. 




Parts! 


:^tU:, miu. yu^u 


Venation ( 


(5'li^veenea. 



Note. — It will be observed that the attention of the obild 
IB restricted to one additiontd point at each ezeroise. Thie 
will prevent the conftafdon of ideas which is liable to arise 
when several new featares of plant-stractnre are presented to 
the mind at the same time. 
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Here is such a schedule about Fig. 6. On the 
left, two words are printed with interrogation-points, 
which show that they are questions. The word 
Parts? means, what parts has this leaf? The word 
Venation? means, what is its venation? The an- 
swers to these questions are found by looking at the 
picture, and they are then written in the schedule as 
you see. 

. Take a sheet of ruled paper, and make a vertical 
pencil-mark an inch or two from the left edge ; at 
the left of this mark write the questions. Parts ? 
Venation ? Now examine a real leaf, and opposite 
the question. Parts? write what parts you find. 
Look again at its venation, and write the answer 
to this question also. Pin each leaf upon the paper 
that describes it, and hand the collection to the 
teacher, to see if you have observed correctly. 



EXERCISE IV. 
The Framework and its Barts. 

The lines upon the blade of a leaf, shown in Fig. 
6, are made by its framework. The spaces between 



NoTB. — ^A word of caution is here necessary against mis- 
taking the purpose of this hook for that of common hotanies. 
The aim of ordinary hotanical teaching is simply to impart to 
pupils a knowledge of plants. In our schools the ambition of 
both teacher and pupil is to get something done as quickly as 
possible that will show proficiency. Hence the early attempts 
at the classification of plants and the consequent precipitation 



theae lines, which are darkened in Fig. 7, are, in the 
living loaf, filled with green matter. 




Tou know the names of 
the parts of a leaf, and the 
two following pictures will 
Bhow yon what to call the 
different parts of the fromie- 
wark. 

KiBB.— The Btoutest 
piecefl of the framework that 
begin at the petiole and 
reach quite across the blade, 
■ are called ribs. Wlisa there 
ii but one, as in Fig. 8, it is 
called a midr^. 




of tlie pupil into the complexities of the subject before tbe 
Simpler portions have been sufficientl; mastered. ' 

Now, the aim of this book iscorefnlljto guard against snob 
b resnlt. These first obscTvatioDs &re made ivithoat reference 

to those combinations of characters by which planta are identi- 
fied as belonfting to a particular order, genug, or species. Oni< 
of oar aims la to learn the elementary facts so thoroughly and 
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Tews. — The branches of the riba are called veins. 
Veot'lets. — The branches of the veins are called 
vemlete. 



EXERCISE V. 

Feather-vetned and Palmate-veined Leaves. 

If joa have carefully compared a few living leaves 
with Figs. 8 and 9, you know the difference between 
ribs and veins. 

familiarlj that we may be prepared to go forward and nse them 
afterward. We first etadj the parts of plants one after another, 
on aocoont of what they offer directly to observation. When 
the characters of leaves, stems, flowers, etc., have become 
ftoiiliar, their relations to each other in different plants, which 
are nmally thmst npon the attention at the ontset of stndy, 
will come to be seen with little efibrt This spmtaneons action 
will be sore to ooonr as soon as the pnpil is prepared for it. 
All that need be done, therefore, is to keep the elements of 
the snbjeot before the mind, and to acquire the nse of accurate 
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Kow, when a leaf has hut one rib — a 
midrib — which ^ves off veins right and 
left, like Fig. 10, making it look some- 
thing like a feather, it is called a feather- 
veined leaf; and "when Beveral ribs pass 
across the blade 
^ro. 11. in d spreading 

fesbion, as. in 
Fig. 11, the 
leaf is Btdd to 
he palmate- 
veined. Who- V\j^/ 
ever named it V>Jy 
so, mnst have W 
thought the ri1:» I 
looked like the ^ 
Bpread-ont fingers hranching off &om the palm of 
the hand. 

If a leaf is net-veined, it will be in one of these 
two fashions. It will be either feather-veined or 
palmate-veined. In answering the qnestion Vena- 
tion ? in yonr schedule, you may now state whether 
the leaf in hand is feather-veined or palmate-veined. 

Yon may sometimes be troubled to decide whether 
a leaf is feather-veined or palmate-veined. Large 
veins near the base sometimes look very much like 
ribs. Compare your leaf carefully with the pictures 
and definitions, and write your opinion in the sched- 
ule. You may make mistakes at first, but further 
observation will enable yon to correct them. 

terms in daBoription, vithoat troubling ourselves about the 
Ugher growths of the science. 
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EXERCISE VI. 
Margins. 

Maegin. — The edge of a leaf-blade is called its 
Tna/rgm. 

ViQ. 13. Fio. 13. 





Entire. 



Serrate. 



An Enttbe margin is even and smooth, like Fig. 12. 
A Ser'bate margin has sharp teeth pointing for- 
ward like a saw (see Fig. 13). 



Fio. 14. 



Fig. 15. 



Fig. 16. 






Dentate. 



Dentate. 



Crenate. 



A Duj^^TATE margin has sharp tee\iv ^om\.m% q>wV 



ward. Figs. 14 and 15 are different forms of Dentate 
margin. 

A Cbb'matb margin haa broad, ronnded notdies, 
like Fig. 16. 

Pre. n. Fib. 18. 




In Ebpahd' (Watt) mai^ins the edge Carres out- 
ward and inward, as in Fig. 17. 

Such deep notches aa are eeen in Fig. 18 form 
lobes. 

Each of these different kinds of margin varies in 
many ways, and some of the variations are important 




in description. For instance, eercate lOM^Ta ra^ 
eometimes CbiBSBLr Sbbeate (Fig. l^lV'^raxiTi^'^a.- 
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RATE (Fig. 20), Doubly Serrate (Fig. 21), and Un- 
evenly Serrate (Fig, 22). 



Fio. 21. 



Fio. 2S. 



/v-^; 





Doubly Serrate. 



Unevenly Serrate. 



Look out for the same kinds of variation among 
crenate margins. Fig. 23 shows you a Finely Cre- 
NATE margin. Doubly cre- 
nate margins are very com- 
mon. 

Dentate margins are 
coarse, line, double, and also 
uneven. 

You will sometimes find 
two kinds of margin on the 
same leal*. Part of the notches may be serrate and 
part dentate, and this forms a serrate-dentate margin. 
If some of the notches are crenate and some serrate, 
it will be crenate-serrate, and so on. 

In answering the new question, Margin ? which 
you will find in the next schedule, you must look 
eioseJj for all these diflferent forms, and get familiar 
fp/ti the terma hy which they are des>cxibe^. 




Finely Crenate. 




ScHEDDii Second, 



Parts? 


m^^e. Mail ^u/e. 


Venation ! 


(S&.iaMi^vctnec^. 


Margin? 


Snttie. 
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ESERCI8E Vn 



The Base of a leaf is its lower or attached end. 
Bases are 

Cob'datb (H&ABT-8HAPBD). — Shaped like a heart, 
at the baee. Fig. 25. 




REN'iPOEtt*(KiDNErr-aHAPED). — Shaped like a kid- 
ney. Broader than long. Fig. 26. 

AoHio'uLATB (EIab-shaped). — ^With BniaU, roonded 
lobes at the baae. Fig. 27. 




Has'tate (Halbebt - bqafed). — ^With spreading 
lobes at the base. Fig. 28. 

Sao'ittatb (Abbow-shapbd). — ^With sharp lobes at 
tie base pointing backward. "Fig. 2ift. 

"BfBome, this term is applied Qui? to tlie'nboVe\eB.t. 
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Oblique^ — ^With one side of the base larger and 
lower than the other. Fig. 30. 

Tapering. — Where the blade tapers off at the 
base. Fig. 31. 



Fig. 33. 



Fio. 33. 



Fig. 81. 






Clasping. — ^Where the base folds around the stem 
of the plant. Fig. 32. 

Connate'. — Where the bases of two leaves grow 
together around the plant-stem, as in Fig. 33, 

Decub'rent. — ^Where the lower part of the mid- 
rib grows to the plant-stem, as in Fig, 34. 



Note. — Children will, of course, get leaves from the same 
plants, and descsribe them over and over again as they pass on 
from schedule to schedule. A few plants will obtrude them- 
selves upon the attention, and each day the pupil will gather 
leaves from these alone. At first they will have very little 
enterprise in searching for new specimens, but will be con- 
tent with whatever is easiest. These will serve perhaps as 
well as any to illustrate the new character brought out by 
the new schedule, but the repetition of old observations upon 
them will require but little effort of the attention. This. repe- 
tition of observations upon the same varieties of leaves is 
proper and desirable, but not suflBcient for our purpose. As the 
wealth of varied forms that plants pTeaeiv\. \% \.o\>^ Q^a \Ok»«aa» 
of educating the observation, it is \iid\sp«Xi^«X^^ ^«i^ Q^^ ^'^^ 
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Fio. 85. 




ScHEDULB Thibd, descxubxno Fig. 85. 



Parts? 


1 


Venation ? 




Margin? 


1 


Base? 


Cfuani/u ^/leUnn. 



The base of Fig. 35 is much less tapering than 
Fig. 31. You will find all degrees, in this respect, 
front very blunt to very tapering. Tou will also 
be likely to find many leaves to which none of 
these pictures apply. In such cases you may 
write, I do not know, in the schedule, and wait 
till further exercises have shown you how to de- 
scribe them. 



sonroes sliall be as extensive as possible. Teachers should there- 
fore press beginners and negligent pupils abont looking for 
new specimens. After a little time, such pressing will, in most 
cases, be mmecessarj ; for, when the interest and pride of 
a child are awakened by success in describing plants, he will 
take inoreairing pains to find new snljects for description. 
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EXERCISE Vm. 



Apices. 



The Apex of a leaf is its top, or free end. 



ftio. 86. 



Fig. 37. 



Hio. 38. 



Fig. 39. 



Fig. 40. 






The Apex of a leaf may be : 

Acute'. — Simply ending with a point. Fig. 36, 

Aou'minate. — ^Ending with a long tapering point. 
Fig. 37. 

0BTU8E'.--Blunt. Fig. 38. 

Tbtjn'cate.— Cut off at the apex. Fig. 39. 

Ketuse'. — ^With the end rounded inward. Fig. 
40. 



Fig. 41. 



Fig. 43. 



Fig. 48. 



Fig. 44. 







Obcob'date. — Heart-shaped at the apex. Fig. 41. 

Emab'ginate. — ^With a small notch at the apex. 
Fig. 42. 

Mu'cEONATE. — Tipped with a stiff, sharp point. 
Fig, 43. 

Cus'piDATE, — Suddenly ending with a sharp, slen- 
der point. Fig. 4i. 
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The words acute, aciuninate, and obtuse maj be 
used to describe bases as well as i^yicea, and, when we 
wish to say that a shape is less acute or leas acumi- 
nate than Figs. 36 and 37, we may say it is sub-acute 
or snb-aouminate, as in the schedule to Fig. 45. 




ScHXDm^ FomtTD, nsscitiBiHs Via. 41 



Parts? 


^^^, michA %«<^. 


Venation ? 


Q4ii'Vetnec/, (^eaideUvetneJ, 


Margin? 


.y.uu,. 


Base? 


G^tme. 


Apex? 


jaO-acu^. 



THE LEAF. 



33 



EXERCISE IX. 



Forma of Lobes, 

The most striking difference in lobed leaves is the 
one seen in contrasting Fig. 46 with Fig. 47. It will 
be quite enough to ask of young beginners that they 
report whether the lobes of a leaf are rounded or acute. 



Fio. 46. 



Fig. 47. 





Bounded Lobes. 



Acnte Lobes. 



But there may be older pupils who could profit- 
ably go farther in observing the lobes of leaves. They 
vary much in size and shape, and are rarely all alike 
upon the same leaf. The lobe at the apex of a leaf 
is called the Termmal lobe, and is usually unlike all 
the others. The two lobes at the base are called 
hasal lobes, and these also are usually unlike all the 
rest ; for any pupils who would desire fuller observa- 
tions upon lobes, a schedule might be prepared with 
two additional lines and the two questions, Terminal ? 
and Basal ? added to the present one. It might be 
well in such a case to give the number of lobes upon 

c 2 



34- THE FIEBT BOOK OF BOTANY. 

the leaf, along with their form, in answer to the ques- 
tion Lobes i While the peculiarities of the teriitiual 
and basal lobes would be given after these questions. 




BcnmuiB Fettb, DsecBiBiNa Fio^ 



Parts I 


&d«,i, ^&/U. 


Venation ? 


!SBiSna4e'Veine€^. 


Margin I 


SiU 


Ba«et 


'^oiJaie. 


Apex? 


Q^&aie. 


Lobes! 


(3^/5e and Sru^-aca^e. 



In dealing with lobed leaves, yoa will not always 
find the base and apex bo easily described as is Fig. 
58, in the schedule. If they give you trouble, you 
-may omit the questions, Base % and Apes } 



EXEB0I8E S. 
Fomu of Stnanes- 

The Si'ntb of a leaf is the sptiee left between lobes. 

We represent here some of the most nsuai fonnd 
presented by Sinuses, with the terms describing them 
printed below the pieturea. 




Sharp and dnp SliniJi. 



Sraad, nrand, iriuDov Slnni. 



TEE FIRST BOOK OF BOTANY. 
Fia. H. Fia. U. 









Parts! 


^&^, miu. 


Veaation ! 


'.^^PaSnaie^emet^ 


Margin) 


S^eiiaii!. 


Bmol 


Q4 ^icac/. o/ien ^mu4. 


Apex J 


Q^ie. 


Loleal 


Q^afy. 


Sinases? 


^4al^, u^^l on^ ^/i. 



Note. — It will be observed tbat our exercises oouttus none 
of the desoriptioiis of plants and explanations of their growth 
which uaaally make up the text of botanies. These might be 
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EXERCISE XL 
Kinds of Leaves. 

Fig. 66. Fig. 57. Fro. 58. 






RM>an<> T^f Stipulate and Petiolate A Petlolate and Ex- 

»c8sue Leal. ^^^ stipulate Leat 

A Ses'silb Leaf is a leaf without a petiole. 
A Step'ulate Leaf is a leaf that has stipules. 
A Pet^iolate Leaf is a leaf that has a petiole. 
An Exsnp'uLATE Leaf is a leaf without stipules. 

In Schedule Seven, it will be seen, we have 
dropped the question Parts ? and put Kind ? in its 
place. The words by which you answer this ques- 
tion are vfery long, but you can soon learn to handle 
them, and by-and-by you will find them much more 
convenient in leaf-description than it will be always 
to give a list of the parts. 

easily given, but it would be a departure from our essential 
plan. The work before us — ^the observation of the external 
characters of plants — ^is itself extensive, and it can only be well 
done by making it at first our sole occupation. To observe 
carefully, to repeat our observations till they are femiliar, and 
to acquire the ready and accurate use of the vocabulary of de- 
scription, are the only true foundation of a knowledge of botany ; 
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Pig. 59. 




f^rr F F. 





SCHEDULB SeTBN, DBSCRIBme TlQ. 69. 



Kind? 

1 


,0^€touite, Sx^^iAu^^, 


Venation ? 


Q^ea^nei'Vecnee/, 


Margin ? 


c/eiiaie. 


Base? 


Q^uie, 


Apex? 


9 


Lobes ? 


• 


Sinuses ? 


-K 



and we must be careful not to anticipate the work which be- 
longs to a higher stage of the pupil's progress. The accounts 
of tissues, structures, and functions, add nothing to the under- 
standing of plant-forms, and they afford proper subjects for 
future exercises in observation, to be given in a second book. 
What we have presented is eminently adapted to childhood, 
when sense-impressibility, and curiosity about appearances are 
strongest, and before the reflective powers are much developed. 
The apparent meagreness of these pages is, therefore, inten- 
tional. They might easily have been filled with interesting 
reading matter about plants, but that would have opened the 
door to lesson-learning and reciting, which is a thing we special- 
j^r wish to prevent. 
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EXERCISE XII. 



Shapes of Leaves. 



Compare leaves that are not lobed with the first 
three groups of pictures. 

LEAVES THAT ABE BBOADEST IN THE MIDDLE. 



Fig. 60. 



Fig. 61. 



Fio. 63. 




Orblc'iilar. 
Fio. 68. 




Rotnn'date. 



Fio. 64. 



Broadly elliptieaL 
Fig. 66. Fig. 66. 






^ 



]y 





ElliptieaL 



Aci(/alar. 
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Some of the names here applied to the whole leaf 
hare already been used to describe a part of a leaf. 
For instance, among bases we had the heart-shaped 
base, and now a particular leaf-form is said to be 
heart-shaped. But it will soon be seen that heart- 
sliaped bases may occur in leaves of very various 
forms, though there is one general form in which the 
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entire leaf resembles a heart, and is therefore said 
to be cordate. So the base of a leaf may look like 
aa arrow, while the rest of it is very unlike an 
arrow. The apex may be truncate or obcordate, or 
any other form rathor than the acute ending of an ar- 
rowehaped leaf. Follow the order of the schedule 
carefiilly in your descriptions till you begin to grow 
familiar with varying leaf-forms, and soon all ap- 
pearance of confusion in the use of words will be at 
an end. 

LEAVES THAT ABE BBOADBST AT THE APES. 
FIO.T4. Pia. TB. Fia. 76. Fia, 7T. 




Do not expect to find an exact reproduction in 
Kature of the forms pictured in the book. You are 
simply to see which of the pictures your leaf is near- 
est like, and give it the name or the combination of 
names which the comparison seems to justify. 

There are, of course, many leaves that you will 
not at first be able to describe. But if you find a 
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very puzzling leaf, to whicli the schedole does not 
, seem to apply, you may compare it with the follow- 
ing pictures. Perhaps it will be like one of these, 
and if so, if you cannot describe it, you can at least 
leam what to call it. If it is not like any of these 
pictures, it will be beet to postpone ite study for the 
present. Bj-and-by you will know better how to 
manage it. 




A Ruu'cDTATE leaf is a lobed feather-veined lea^ 
in which the lobes point backward toward the base. 
Fig. 78. 

BrpDTNAT'iFiD leavcs are formed when a deeply- 
lobed feather-veined leaf has its lobes again lobed, as 
in Fig. 79. 

A Pbd'ate leaf is a lobed palmate-veined leaf, in 
which the lobes at the base are lobed again, and give 
the leaf a look like the foot of a bird. Fig. 80. 

CuELED leaves (Fig. 81) are formed by a spread- 
ing of the border of the blade. 




Peltate leaves are round, and have the petiole 
attached near the middle of the under surface of the 
hlade. Fig. 82. 

A Ejdney-shaped leaf is short and broad, with a 
ronnded apex and heart-ehaped base. Fig. 83. 

A Ltbate leaf is a lobed feather-veined leaf, with 
the terminal lobe mnch larger than the others. Fig. 
84. 
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Laciniate leaves are so named because they look 
as if they had been gashed with scissors. Fig. 85 is 
an example of such a leaf. 




Q^eu^tiaie. 



Shape ? 



,^£i>einiat6. 
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EXERCISE Xm, 
JPeHoleSf Surfaces, and (Mors* 

The following schedule has three new questions 
added to it. The first is Petiole ? The shape of the 
petiole, whether round, roundish, or half-round, should 
be observed, and written down. And if it be re- 
markable for its length or shortness, if it be unusu- 
ally limber, or unusually stiff, you must mention 
these peibuliarities about it. 

Color ? To this question the answer is easy. 
Leaves are sometimes light green, sometimes dark 
green ; and sometimes the upper surface is one color, 
and the lower another. There are spotted and striped 
leaves, and some leaves have a brownish or reddish 
tinge. All these things are to be noted when you 
see them. 

Stjeface ? Observe whether the surface of a leaf 
has hairs or not. If it has hairs, write Jiai/ry after 
this question ; but, if it has no hairs, write glahrcmB^ 
which means free from hairs. 

Again, surfaces are either smooth or rough^ ob- 
serve which, and write the result in the schedule. 

Some leaves have a very shmy surface, and some 
are very duU^ and these differences should be ob- 
served, and written down ; but these qualities need 
not be noted unless they are strongly marked. 

These characters cannot be conveniently repre- 
sented by pictures, but they are readily seen in 
actual leaves. Feeling sure that you can easily make 
them out, we have not attempted to dft«>mb^ ^ \<^^ 
in schedule eight 
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The schedule is now made up of the following 
questions : 

Schedule Eight. 

Note. — While in a book 
we must present one definite 
order of exercises, it is well if 
teachers use their own judg- 
ment in adhering to this order. 
Often, doubtless, much will be 
gained by judicious deviation. 
There are minds that demand 
variety, or their interest flags ; 
and the minds of children, 
especially, are liable to grow 
weary of continued attention 
to one class of objects. Before 
proceeding with the exercises 
upon compound leaves, it may, 
therefore, be advisable to turn 
to the chapter upon the In- 
florescence, or that upon the 
Flower, and occupy a little 
time with the opening exercise 
in which the names of parts 
are brought before the mind. 
The identification and naming 
of the parts of the flower will 
be easier to most children than 
the discrimination of simple 
and compound leaves; while 
dealing with another and more 
showy portion of the plant 
will stimulate the attention. 

The use of schedule eight 
should, however, still be kept up, and, after a little while, the 
pupil will come back to the study of compound leaves with a 
fresh relish for the subject 



Kind? 




Venation ? 


• 


Margin ? 




Base? 


» 


Apex? 




Lobes? 




Sinuses ? 




Shape ? 




Petiole ? 




Color ? 




Surface? 





OOUPOIWD LEAVES. 

EXERCISE SIV. 
Simple and Compound Leave*. 




Simple Leaves have only one blade. 

CoMPOUiTD Leaves consist of several distinct 
blades, called leaflets. Yoa may know leaflets from 
lobes by their being entirely separate from each other. 

Up to this time I suppose that pupils have de- 
eeribed leaflets as leaves ; but they must now be care- 
fiil not to make this mistaka Let them conflne 
themselves to simple leaves in using schedule eight, 
and write sin^}le leaf upon it, to show that they 
have considered the matter. 

It is sometimes a very nice point to decide be- 
tween a deeply-lobed leaf and a compound leaf. If 
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confiision at first arisee, it mnat be patiently borne. 
We might add to the above definition of a componnd 
leaf, that leaflets are jointed to the etalk, while the 
diviBions called lobes never are. Sach a statement 
would save trouble at first, bnt it would make greater 
trouble in the end. The truth is, that deeply-lobed 
leaves pass by insensible gradations into compoand 
leaves, and compound leaves have their leaflets in all 
stages of connection with the common stalk, from a 
complete continuation of one- into the other, up to a 
perfectly-jointed connection. 

If the green matter of a leaf is continttoos around 
the veins and along the ribs, however narrow the 
strip may be, it is quite correct to call such a speci- 
men a simple leaf 




There is no way, for the pnpil, out of this diffi- 
culty except through a course of eareful observation. 
Doubtless many mistakes will be made ; but mistakes 
are very useful in edncation. 



OOMFODHD LEAVES. 

EXERCISE XV. 
Parts of Compound Leaves, 





Lkaflbt. — One of the blades of a compound leaf. 
Pbt'iolule. — The Btem of & leaflet. 
Sti'pblb. — The Btipnles of leafletB. 
■ Ra'chis. — The continnatioD of the petiole to 
^hich leaflets are attached. 




ScoKDOu MiKB, msoi 


tnamVio.ai. 


P«t.. M,,^a, 


M^^, ^a/U. 


No. of Leafieta. 

/ 


^7. 





OOHPOtmD LEASES. 

EXERCISE XVI. 
Pitfnate and Dilate Leaves. 

Pre. 98. I^. BT. 





DIglUte LsaC 

In PiHWATB Leaves, the leaf- 
lets grow along the sides of the 
rachis. 

In DraiTATB Leaves, the leaf- 
lets all start together from the 
petiole. 



SoHEDmi Teh, DEScmEiKa Fib. En. 



Papist 


m&id ^a/&a. 


No. LeaSettl 


5. 


Eindt 


^yilaU. 
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EXEE0I8E XVn. 
Varieties of Pinnate Leaves. 

Fia. K. PiQ. 99. 




IntorrnptBdlT Plnnai 



OQHPOttBB LEAVES. 



58 



Abbvptly Pinhatb. — When the leaf terminates 
in a pmr of leadet$. Fig. 98. 

Uhbquallt Pinnate. — When the leaf terminates 
in an odd, or single, leaflet. Fig. £9. 

CiBBOSE. — When the rachie ends in elender 
branching curls, called tendrils. Fig. 100. 

iHTBEEnPTEDLY PiHNATB. — When the leaflets are 
alternately large and small. Fig. 101. 




^^riee Flnnnc 



TVioB PisNATE. — When the petiolule is conlamied 
B a rachis which bears the leaflets. 




Thbice Pinnate. — ^When the leaflets are borne 
upon a third rachis, branching off &oni the eecond. 



EXERCISE KVm. 
Varieties of Digitate Leaves. 
Thbbb-fingkeed.— A digitate leaf with three 



COMPOUND LEAVES. 




FivK-FiNGERED. — A digitate leaf with five 
or leaflets. 
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Seven - FiNGEEED. — A digitate leaf with seven 
fingers or leaflets. Fig. 106. 

Pig. 108. 




Schedule Eleven, describino Fie. 108. 



Parts? 


^elw^, ^Mac^i^, <^M/i^/S. 


No. Leaflets ? 


/O. 


Kind? 


c/mna^e. 


Variety ? 


^I'iiCi^, 



Note. — This is the last leaf-schedule. With the next chap- 
ter we hegin the study of the stem. But we must still in some 
way pursue the study of leaf-forms, if we would render per- 
manent the knowledge we have already acquired. An observa- 
tion is by no means a mental possession as soon as it is made. 
True knowledge is always a growth requiring time; and ob- 
jservationa Lave not only to be made, but to be repeated, and 



OOUFODND LEAVES. 

EXERCISE SIX. 




Stipoles are : 

Fbee. — When not nnited with any other part. 

Adnate.— When they grow to the petiole. 

the facts knit into their places, to make them reliable mental 
posaeaaions. Understanding a thing is but the first step 
tow&rd its real Boqnirement. A anccessioii of frequent ob~ 
aerrationa is necesaarr to induce familiaritj with objects, aDil 
there mnst also be a recurrence to them — a revival of impres- 
riona after oonsidorable int^rrala of time. It is poesible to 
have an ititente familiarity with things observed, by oocupjing 
the whole conaoionsnesa with them for a ahorii time, but effects 
thus produced are not lasting. We ahall, therefore, continue 
our obseirationa of leaves, and record them upon the atem- 
Bohednle. Pnpils who have been diligent in the use of the 
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Tn. 111. Fia. 119. 





Pbicklt. — Like thoniB. 

OcHBEATB. — When they form & sheath around the 



If any of the diBtinctions among compound leaves 
bother very young pupils, let the ohservation of such 
he omitted for the present. 

preceding BcbedoleB, onght now to be able to deaaribe leaves 
withoat tbeir aid. Exercise XX. consiets of two descriptaoni, 
in which the eohednle questions are omitted. The order of 
description which has all along been followed will naturallj 
bare become tlie order of thonght with pnpils, and the prompt- 



COMPOUND LEAVES. 




Leap (Fig. 113), — Simple, petiolate, stipulate, net- 
veined, feather-veined, entire, abmptly acnminate, 
broadly oval ; petiole, short, bordered by the blade^ 
stipidea, free. 

Lbaf (Fig. 114). — Compoand, petiolate, stipnlate, 
unequally pinnate, number of leaflets, 5 ; leaflets, petio- 
late, feather-veined, serrate, ovate ; stiputea, adnate. 

ing of qnestions is now lumeceasarj. They h&re ajiswered 
tbeir pntpose if thej have led to a Imowledge of tbo parts of 
leaves and their most important modtficatioiiB of form. When 
this is done, it 'will be much more important that the pupil 
be imttssiBted in making descriptions than that he be always' 
methodical and correct. 

For pupils that are old enough to pnnctaate their descrip- 
tions, the following rule will bo nsefiil: — 1. Separate adjectives 
relating to the same noon, b; commas; 2. Parts of the same 
organ, by seraiooloDs; 8. Distinct organs, ^)y a pft-Aoi, 



CHAPTEE II. 
THE STEM. 



■♦ -■ 



EXERCISE XXL 



I^arts of the Stem, and Leaf Axih 

Fio. 115. 




^•Azil of Leal 



Intemode. 



Node. 



Kodes and Internodes. 





Node. — The point on tlie stem from which leaves 
are given off. 

Intebnode. — The portion of the stem between 
two nodee. 

Leaf Axil. — The point at the upper side of the 
leaf where it joins the stem. 

Note. — Obildren will easilj find the nodes and intemodes 
of most stems, but thej shonld not, therefore, hurry past this 
exercise without tracing the snocesgiTe inteiuodeB of manj 
atems from the root upward. The teacher shonld also see that 
a clear idea is guned of the azit of a leaf. 

If Figs. 116 and 111 are not intelli^ble to he^nners, and 
the parts of short stems like these are distingniehed with 
diffionltj, let them he passed over, as the coming exercises 
are not dependent upon these discrimjoataons. Bnt, for those 
who can make them oat, they will be profitable. 
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EXERCISE XXIL 



Appendages of the Stent, 



Fie. lia 




Terminal bud. 



Axillary bud. 



Branch. 



Terminal Bud. — The bud at the end of the stem. 
Ax^TT.LABY Bud. — The bud in the axil of a leaf. 
Bbanch. — ^A stem which grows out of an axillary 



bud. 
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Fie. 110. 




SCHBDULE TWILYB, DESCRIBINa FlO. 119. 



Parts? 



Appendages ? 



uvoe/ed, Q/n^inocM, 



<^£eat/e^, Q7en(/i(!S, Q^u>weU, 



Leaf. — ^Petiolate, exstipulate, palmate-veined, 5- 
lobed, broad as long ; lobes rounded, entire ; sinuses 
deep, round ; petiole long, slender. 

The appendages of the stem (Fig. 118) are leaves, 
buds, and branches. The terminal bud continues the 
growth of the main stem. Axillary buds give rise to 
branches, or secondary stems. 
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EXERCISE XXIIL 
Position of Leaves- 




-^(.. 



8teu leaves grow along the etem. 
Badioal leaveB start close to tlie groand, or lielow 
its smfkce. 

NoTS. — The term radieai 'woold seem to implf that the lesres 
Bpiing from roots, which is not the case, aa shown ia Fig. 117. 
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Appendages ? 


<=^^e^, G^^tiAei^, 


Leaf-position ? 


^cMiufie. 



Leaf. — Simple, sessile, feather-veined, entire, lan- 
ceolate; Bl/ipvle^ ochreate. 

The question. Parts ? is now dropped, because it 
is answered in giving the position of the leaves. 
To say that leaves are cauUne is to say that the stem 
is composed of both nodes and intemodes, while, if the 

stem has radical leaves only, there are no intemodes. 

* — 

NoTB. — ^When the nodes of a stem are distinctly jointed, 

when they are swollen and watery (tumid), when they are 

hairy, or when of a different color from the intemodes, they 

give a peculiar aspect to the plant, and pupils should be en- 

x2 
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EXEE0I8E XXIV. 
Arrangement of Leaves on the Stem. 

Fib. isa. Fia. 134. 




Alteenatb Leaves. — Leaves are alternate on the 
Btem when there is hut one at each node, as in Fig. . 



coaraged to record sqoIi facts upon the aohednle. Verj long or 
verj^ abort inieraoAee, and otiheriuiticeabAe'fecn&Knlafi^ftWiId 



THE STEM. 



67 



Opposite Leaves. — ^When two leaves grow oppo- 
site each other, we call it the opposite arrangement. 
Fig. 124. 



Fig. 196. 




Whoiled Leaves. 



Whoeled Leaves. — ^When there are mo^ than 
two leaves at a node, we say the leaves are whorled. 



be stated. A word or two at the bottom or back of the sched- 
ule, as, nodes tumid, or, internodes very long, is all that is 
requisite. Brevity and precision of statement should always 
be insisted upon. 




Appendages? 


.^av^. 


Leaf-position f \^€iadna. 




Q^inaU. 



Tbs Leaf. — Sessile, feather-veined, serrate, lan- 
ceolate. 

NoTK. — Leaf-pod tion and leaf- arrangement pertau u mnch 
to the leaf as to the stem, bnt observations ooncerDing them 
could not be properij made autil something was known of the 
stem. When the pnpU becomes familiar with these characters, 
it will, perhaps, be more appropriate to notice them in the 
leai-Aeecrvp^aa. than in the stem-description. 
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EXERCISE XXV. 
Shapes of Stems. 



Fl9. 127. 



Fio. 188. 



Fxo. ISI. 




Boanded. 
Fia. laO. 





Compressed. 
Fio. 181. 



Half-roonded. 
Fio. \2BL 





Acnte-Aigled. 
Fie. 184. 





Sqaare. 



Five-Bided. 



Four-angled. 



These are by no means all the shapes, nor the 
precise shapes that stems assume, but their forms will 
most commonly be found to approach very nearly to 
some of these outlines. If any forms occur that are 
so widely different from the pictures as to perplex 
the pupU, he will consult the teacher. 
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Fio. 13B. 
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^^va, M^. 


Leaf-poaition ? ^au^tne. 


Leaf-arrangement \ 


fffi/Mdt:- 


Shape) 


Mmn^ 
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Lmf. — Fetiolate, exstipnlate, palmate -reined. 
serrate, base cordate, Mobed, teimiual lobe acumin- 
ate, leaf broader than long. 



EXERCISE XXVI. 
Attitude of Stems. 




EsEtTT stems stand npright. 

DKooptHo stems are veak, and bend over. 
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Cbeepinq stems lie along or below the snrfece of 
the gronnd, and Bend down roots from their nodes. 

Traiunq steins are weak, and lie loosely along 
the gronnd. Fig. 140. 

Ascending stems stand slanting. Fig. 141. 





Climbing stems are weak, and cling by tendrils to 
the objects abont them. 

TwimarG stems are too weak to stand alone, 
and snpport themsdves by winding aronnd other 

stems. 



74 



THE FIEST BOOK OF BOTANY. 



SoHBDULB Sbyentbrn, dbsobibivo Fxg. 148. 



Appendages ? 


.^deave^f (^u>tiAeU, 


Leaf-position ? 


^auune. 


Leaf-arrangement ? 


Q^/leinaie, 


Shape? 


j^/boune/. 


Attitude? 


O/u/cnina, 



Leaf. — Simple, petiolate, exstipulate, feather- 
veined, entire, cordate, sub-acuminate. 



EXERCISE XXVn. 
Ckdar, Surface, Size, Structurem 

CoLOK. — Stems may be spotted, striped, green, 
brown, red, or purple. 

Stjbface. — The surface of stems, like that of 
leaves, is smooth, rough, ehiny, dull, hairy, and 
. glabrous. 

Size,— Stems may be high or low, slender or thick, 
and it is easy to determine these points. 

Stritctube, — To find out the structure of a stem, 
you must break it, and observe first whether it is 
hoUow or soUd. Next examine it to ascertain if it 
have any tenacious threads; these are woody Sbre&y 
and, when present, they help to make the stem hard 
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and tougli. It is then called a Woody stem. But, 
if it is soft and brittle, it is an Hebbaceous stem. 
The stem schedule consists now of the following 
questions : 

Schedule Eiguteer, 



Appendages ? 



Leaf-position ? 



Leaf-arrangement ? 



Shape ? 



Attitude ? 



Color? 




Surface? 




Size? 




Structure? 


• 



Note. — In schedule eighteen, as in schedule nine, no picture is 
described, because two of the questions now added, viz.. Color? 
and Structure ? relate to features that cannot be easily repre- 
sented in a picture, while size and surface, as seen in nature, 
are so unlike pictorial presentations, that an example given 
here would be but a poor guide in schedule practise. The 
descriptive terms used in answering these questions are so 
lamiliar as not to need illustration. 



CHAPTER III. 

THE INFL0KE8CEVCX. 

Ihflorbsoenoe. — The way flowers are placed upon 
plants is called their inflorescence. 



EXERCISE XXVin, 
Solitary and <2uatered Infloreacenee- 

Fid. 114. 




SoUtaiy lofloreKenc*. 



THB INFLORESCENCE. 




SoLTTABT Intlobesoenob Ib where only one flower 
growB Qpon a flower-etem. Fig. 144. 

Clustebed Inflobebcenoe Ib where Beveral flowers 
grow from the same flower-etem. 

Flowers, or flower-clusters without Btems, are said 
to beseaaiie. 

NoTB.— Thb and the following ereroise Hhonld be dealt with 
in the aame mairnar aa the first ezerciaea in the chaptare upon 
the leaf and stem. 
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EXEBOISE XXIX. 
ParU of the Jnjfofwoence. 

Fio. 14S. 







Pbdun'olb. — The Btem of a solitary flower, or of a 
flower clnater. 

Bhactts. — The small leaves of a flower-cluster on 
the peduncle, or raehia. 

In'volitcre. — A whorl of bracts. 

Ped'ioel. — One of the flower-stems in a cluster. 

BaicT'LETe. — Very small leaves growing upon 
pedicels. 



TB£ IHFLOSSaOSMUE. 

Tin. 147. 




Ba'ohib. — The oontinuation of a peduncle, from 
which flowers branch off. 

Eeoep'taole. — The top of a pednncle, from which 
fleveral flowers start together. 
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EXERCISE XXX. 



Attitude of Inflorescence. 



Pio. 150. 



Fio. 161. 




Erect. 



Nodding. 



Erect. — Upright. 
Nodding. — Bending over. 



Note. — ^Many of the characters already noted as belonging 
to the stem of a plant, belong also to the peduncle. Its color, 
surface, shape, length, limpness, twist, and curvature, may be 
recorded in connection with the attitude in the same terms as 
are used in stem-descriptions. 

Some of the statements in the description of Fig. 152 are 
to be compared with the living plant, and not the picture. 



TH£ mFLOBEBOSMOE. 




Peh'ddlous, — Hanging down. 





16S. 


Parts* m^uncA <Mu>^i. 


Attitude? 


Wen</u^. 



Leap. — Simple, petiolate, exatipnlate, feather- 
veined, iiregolarly-dentate, ovate-aenminate, green, 
smooth, canline, opposite. 

St^i. — Ronnd, slightly bending, reddish brown, 
Bmooth, slender, solid, woody. 
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EXERCISE XXXI. 
Solitary Terminal and Axillary Inflorescence* 

Fig. 158. 




Solitary Terminal. 



An inflorescence is Solitaby Terminal when the 
stem, or branch, ends in a single flower. 

The presence of nodes upon ordinary steins dis- 
tingnishes them from flower-stems or peduncles. . 



THE INFLOBESCSNCZ. 
Pis. lU. 




SoUtarr Axfltar;. 

A SoLiTABT AxiLLAHT flowep 18 ono where the 
peduncle starts from the axil of a leaf. 

In Fig. 154 the pedimele of the lowest flower 
starts from the axO of the leaf, it is hence an axU- 
laiy flower ; but the peduncle of the lowest flower 
in Fig. 153 starts at the flrst node of the branch, the 
growth of which it terminates ; it is hence a terminal 
flower. 



84 



THE FISST BOOK OF BOTANY. 



EXERCISE XXXn. 



dusiered AxiUary and Terminal Inflorescence. 



Fig. 156. 




CloBtered Tei'mioal. 

A Teeminal Cluster of flowers is one that ends 
the growth of a stem, or branch. Fig. 156. 

Observe that the lowest bud in Fig. 156 is hardly 
discernible as a flower-bnd. The next is a little more 
advanced, the third still more, and so on till, at the 
top of the cluster, you see a fiilly expanded flower. 
The oldest flowers are at the top or centre of the 
cluster. This order is often reversed, the oldest 
flowers being at the bottom or outside of the cluster, 
and it is important for you to notice this circumstance 
in studying inflorescence. 



TH£ INFLOBESCENCE. 
Fia-ICT. 




ClDltered AxlHiu?. 

An Axillary Cldstek of flowers is one where the 
peduncle starts from a leaf axil. 

The question, Position ? is now added to the in- 
florescence-eehedule. Every inflorescence is either 
terminal or azillsrj, and the pupil is to determine 
fliis point, in order to answer the new question. 
"When he h^ns the study of botany in ita higher 
aspects, he will find that much depends upon his 
having carefully observed such points as these. 
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SCHBDULS NlKBTBBNf DBSCRIBINa Fie. 157. 



P'lrts ? 


We^nc^, Wec/^d, (^^lael^. 


Attitude ? 


Siect, 


Position ? 


Q^xcat, 



Leaf. — Cauline, opposite, simple, sessile, feather- 
veined, crenate, or crenate-serrate, lower leaves, sub- 
acute, upper ones obtuse, lower leaves broadly ovate, 
upper ones broadly oval. 

Stem round, erect, herbaceous. 

Note. — Determination of the position of an inflorescence 
is often very easy, yet sometimes it is puzzling and diflBcult. 
For instance, although the cluster (Fig. 156) is clearly ter- 
minal^ a thoughtful child might notice that each flower in 
this cluster is a/xial^ and so hesitate in deciding how to describe 
it. Such perplexities will be gradually cleared up as the child 
advances with the study. It should be remembered that many 
of the observations begun with this book are necessarily in- 
complete. Cloudiness of perception concerning some matters 
must, therefore, be tolerated at first. Clear and complete ideas 
can only arise as the mind develops, and the subject is ftirther 
pursued. There are portions of almost every study over which 
children are liable to get confused at first. They see difficulties, 
but cannot see through them. Yet the discovery of difficulties 
is as much a part of education as the discovery of facts. It 
is the overcoming of difficulties, and this mainly, that exercises 
the judgment, and calls forth mental power. But, to gain these 
ends, it is important that the child be left to himself. It is bet- 
ter for him to form his own opinion, even though it be wrong, 
than to have every thing explained in advance. Extended ob- 
servation and continued thought may be trusted to correct 
*2ffiUJ**^^ ^ first, as, without these conditions, there can 

iprov^nent. 
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EXERCISE XXXIII. 



Definite and Indefinite Inflorescence* 




Definite. 



All solitary terminal inflorescence, and all ter- 
minal clusters that, like Fig. 156, have their oldest 
flowers at the top or centre of* the cluster, are said to 
be Defdote, because they end the growth of the 
stem or branch that bears them. 
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All asi^Uary infloreecenee is Indbfinttb, because 
the Etetu and branches, if there be any, may grow on 
jost the same as before blossoming. The infloree- 
ceaee in Fig. 159 is indefinite. The stem does not 
end with flowers, but with a leaf-bud, which con- 
tinues its growth. 

The question, Kind ? is now added to the inflo- 
rescfflicMKihedule, and pupils will state, in answer, 
^^|Agr the infloreeceuee is definite or indefinite. 



THE INFLORESCENCE. 



89 



Fio. 160. 




SoHEDtTis Twenty, DEscBmiNO Fio. 160. 



Parts? 




Attitude ? 



Position ? 



Kind? 



Q^c/(^W* 



Q/n(/e/cnt/^. 



Leaf. — Cauline, opposite, simple, sessile, feather- 
veined, entire, oval. 

Stem round, erect, slender, herbaceous. 

Note. — Compare Fig. 160 with Fig. 156, and observe that 
they differ in the order in which the flowers unfold. In Fig. 
160 the oldest flowers are the lowest in the cluster. There 
is no flower at the top of the cluster, ending the growth of the 



THE PIB8T BOOS OF 



; sxxiv. 

Varieties of Jnjloresceitee. 




Fia. 169, 

L 



OS 




Head. — A more or less globular cluster of flowers, 
eeesile upon the receptacle. 

Smke. — A cluster of flowers, sessile upon a rachis. 

Spa'diz. — A spike with a thick rachie, and covered 
around by a single large leaf, or bract, called a 
spathe. 

Btem, and bo, as the raohis me^ grow on, aending off flowera 
from its eide, we aaj the inflorescence is indefinite. 

The primsiy, or main stem, of a plant sometimes ends defi- 
nitely, or with a flower, while the branches, or secondary sterna, 
grow on, or ore indefinite. Sometimea the main stem is indefi- 
nite, and the brancbes are definite. When both kinds of in- 
florescence are found upon the same plant, it should be stated. 

To determine whether a flower-bead is defloite or indefinite, 
observe whether the unopened flowers are at the top or on the 
lower part of the clnster. It is onlj in rare instances that 
they all open so Dearly at the same time as to show no differ- 
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Fio. 164. 



Fio. 1«5. 





CatKin. 



Baceme. 



Ament, or Catkin. — A spike, with sessile bracts 
among its flowers. It grows on trees and shrubs, 
and falls off after a while. 

The Eaceme is a flower cluster, where the flowers 
grow upon pedicels of about equal length along the 
rachis. 

Fig. IGG. 




Glomerule. 



A Glomerule is formed by nearly sessile clusters 
of flowers in the axils of opposite leaves. 

ence of age; bat, when this is the case, you must leave the 
question undecided till you have discovered some other mode 
of solving it. 
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Fio. 16T. Pw. 




The CoETMB is a flower cluster, with a short 
rachis, the lower pedicels of which are lengthened, so 
that the cluster is flat at top. 

Aq Umbel has no rachis, and the pedicels are of 
nearly equal length. 



COMPOUND. 




Companod Baceme. 



Compound CoiTmb. 



A Compound Kaceme, or Panicle, has a long 
rachis, and the flowers grow npon branches of the 
pedicels. When such a cluster is thick and cone- 
sliaped, it is called a Thryse. 
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A CoMPocin> CoETMB 19 a corymb with the flowers 
growing upon branches of the pedicels. Fig. 170. 




Componnd ITmbel. 

A CoMPorND 0MBEI, has a gecond ombel, or um- 
bellet, upon each pedicel. 

Note. — Most of the clDBtera pictured in this exercise are 
represented as vitboat bracts, that differences in their modes 
of branching may be more easily compared. The pictures 
represent certain styles of flowering, and each of these styles 
varies very much in nature. . Yon will find nmbeU very unliite 
each other, and very unlike Fig. ITO, but still more nearly like 
that figure than any of the others. And bo of panicles, co- 
rymbs, &c. Great differences among the clusters of one variety 
niay be occasioned by the presence or absence of bracts, by 
their groupings, forms, and colors, by the length, stifftiess, and 
ever varying positions of peduncles and pedicels, as well as by 
differences in the form of receptacles. And besides, the vari- 
ous sorts mn together in many different ways. You will 
sometimes find a flower-clueter resembling two different varie- 
ties BO much that you will have to combine the namea of the 
two in order to characterize it properly ; as, for instance, a 
corymbose panicle, a panicle of heads, or a apicose unibel. 
When you cannot name the variety, say so, and keep the in- 
stance in mind nntil it becomes clear to you. 
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Fie 173. 



Fig. 173. 



Pio. 174. 





Note. — The difference between definite and indefinite flow- 
er-clusters is shown above. Fig. 172 represents an indefinite 
raceme, the growing end of which is surrounded by unopened 
flowers. In Fig. 174 the reverse is the case ; the rachis ends 
with a flower — ^the oldest flower of the cluster, while at the 
other end, near the peduncle, the buds have scarcely begun to 
unfold. This, tlierefore, is clearly a definite raceme. In Fig. 
173 the oldest flowers of the cluster are near the peduncle, 
the growing end is surrounded by undeveloped buds, and its 
kind is easily determined. 
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SCHEDULB TWEHTT-ONIB, DB8CRIBINO PiG. 178. 


Parts? 




Attitude ? 


Siece, 


Position ? 


, 


Kind ? 


Q/nc/e/cnUe, 


"Variety ? 


.^l/baceTn^. 



Leaf. — Cauline, simple, sessile, exstipulate, feath- 
er-veined, serrate, oval-acute. 

Stem. — Erect, round, herbaceous. 

This is the last inflorescence schedule, and future 
descriptions of this part of plants will be made with- 
out the help of questions. There are some obvious 
characters of the inflorescence, easily understood and 
described, that have not been named in the schedule, 
and, that they may be noted in future descriptions, 
we call attention to them here. 

When many flowers are crowded upon a rachis, or 
receptacle, the cluster is said to be dense ; but when 
they are few and scattering, it is said to be loose. 

The bracts of a cluster may be very numerous, or 
they may present peculiarities that a child can easily 
describe, such, for instance, as relate to shape or 
color, or they may form an involucre at the base of 
the cluster, and these points might well be included 
in a description. 
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CHAPTEE IT. 



THE FLOWER. 



EXERCISE XXXV. 



Parts of the Flower. 

Fig. 175 represents one flower — ^the parts, though 
separated, stand in their natural relation to each other. 

Fig. 175. 




Pistil. 



Stamens. 



— Corolla. 
> Perianth. 



Calyx. 



Receptacle. 



Ebcep'tacle. — The top of the peduncle, more or 
less swoUen, from which the flower grows. 

Ca'lyx. — The outer circle of green flower-leaves. 

Cobol'la. — The inner circle of delicately-colored 
J?{?Trer-]eaves. 
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PEB'iAiirrH. — ^A name given to both circles of 
flower-leaves when they are so nearly alike as not to 
be separable into calyx and corolla. 

Sta'mens. — Slender, thread-like parts next inside 
the corolla. 

Pis^TiL. — The central part of the flower inside the 

stamens. 

When there is but one whorl of flower-leaves, 
whatever its color, it is called a calyx. 



EXERCISE XXXVI. 
Parts of. the Calyx. 

Pio. 176. Fio- iTT- 




Sepal. V 1^ ggp^ 




Sepal. 
Calyx. ^Nfisi^?.- ScpaL 

Se'pal. — One of the leaves of the calyx. 

Note. — The first thing in studying the flower is to become 
acquainted with its leading parts and their names. This is 
done by comparing numerous specimens with Fig. 175. The 
pupil is then ready to begin work with the floVer schedule. 
Figs. 177 and 179 are given to assist the pupil in answering the 
first questions upon it. Write under the question, calyx ? the 
names of the parts that compose the calyx, and under the question, 
corolla? the names of the parts that compose the corolla. Tlien 
count the sepals in your flower, and write their number after 
the word sepals, in the next column ; count also the petals in 
the corolla, and write their number after the word petals. 
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EXERCISE XXXVU. 
Parts of the Corolla'. 




PctaL 
Curolli. 

Pbt'al. — A leaf of the corolla. P 

Via. ISO. 




SCHmULE TwBSTI-TffO, 



Names or P«U. 


No. 




Calyx? 


5. 




Corolla! 


5. 






ITBmea ot Faita. 



EXERCISE SXXVm. 
Ktnda of Calyx. 




PolysepalaDB Calyx. Qamoeepakiaa Calrx. 

A Polybep'aloub Oaitx has its eepals diBtinct fi^m 
each other, so that each one can be pulled off separately. 

A Gamosep'alous Calyx has its Bepals more or 
leBS grown together by their edges, so that, if yoU 
pull one, the whole calyx comes off. 

Having used schedules twenty-two and twenty- 
three till the names of the parts that compose the 
calyx, corolla, and perianth, are firmly associated 
with the parts themselves, we are now ready to begin 
their description. Schedule twenty-four shows you 
where to write what you have to say abont them. 
Observe first whether the sepals of a calyx, the 
petals of a corolla, or the leaves of a perianth, are 
grown ti^ther or not. Sometimes they cohere so 
slightly, that close observation is necessary to ascer- 
tain it. Be cautious about pronouncing a corolla 
polypetalous until you have made many observations 
upon different specimens of it. Do not guess, 

Tou can count thq petals of gamopetalous corollas 
by their marks of cohesion. 
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EXEE0I8E XXXIX. 
Kinds of CaroUa and JPerianthm 



Fio. 184. 



Fio. 186. 





PolypetaloaB Corolla. Gamopetalous Corolla. 

A Polypet'alous Coeolla has its petals distinct 
and separate from each other, so that each one can be 
pulled off without disturbing the others. 

A Gamopet'alous Corolla has its petals more or 
less grown together by their edges, so that if you 
pull one the whole corolla comes off. 

Schedule TwENTY-rouit, desoribino Fio. 185. 



Names of Parts. 


No. 

4. 
4. 


DescriptioD. 


Calyx? 


^-U^mc^e/iawu^ . 


Corolla ? 
1 


^-y^arno/ie^aU'U^. 
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A Poltphtl'loob Pkeianth has its leaves entirely 
distinct and eeparate from each other. 

A GAMOPHYi.'Loue Pkbianth has ite leaves more 
or less coherent by their edges. 

In the schedule will be seen a space where the 
tbrms of sepaU and petals should be recorded in the 
' same terms used to describe leaves. 



EXERCISE XL. 
Megttiar and Irregular Corollas and JPerianths. 




Begnlar QBmopetalonB Corolla. Irregular GsmopetHons Corolli. 

A Begdiak Caltx, Coeolla, or Peeiajsth, has 
its parts of the same size and shape. 

An Ibbeoulab Caltx, Corolla, or Peeiahth, has 
its parts nnlike in size or form. 
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rra. 1B8. Fie. ISB. 








Karnes of FbiU. 


Na 


DMcrlpMoD. 


Calyx I 


^ 


'^^moie^^ui, iUMU^i. 


OoTOlkl 


3. 


'^^^?n€Aeta^?ai, iUeauAi. 



TwxKTT-eiz, Di9ciimiis Pia. 



BWDee or Parts. 


No. ■ 


Description. 


Perianal 


^ 
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EXERCISE XLI. 



^arts of Stamens* 



Fig. 190. 




Anther. 



3i«- Pollen. 



Filament 



FiL^AMENT. — The Btem-like part of a stamen. 

An'ther. — The thickened oblong head of a fila- 
ment. 

PoL^LEN. — The dust, or powder, Been upon the 
anther. 

Schedule twenty-seven has added to it the new 
question, Stamens ? Write underneath it the name 
of the parts that compose a stamen of your flower. 
Count the number of stamens, and write it down, 
unless they are too numerous, when you will use 
the character oo , signifying many. Write free, when 
they are so ; and coherent, when they are grown to- 
gether. 

When the filament is absent, write sessile after 
anther. To describe the filaments, observe whether 
they are long or short, slender or thick, fiat or 
round, distinct or grown together. 

Observe whether the anthers are one-lobed or 
two-lobed, that is, whether they are in two parts or 
pieces ; and note also whether they are oblong, round, 
curved, straight, large or small, longer or shorter than 
the filaraeate, distinct or grown to?;e;\\ve«. 




NameBorPirta. 


Mo. 


Deacriptlon. 


Calyx? 


S. 


^^m€»€Aadud. ieau^l. 


Corolla? 


4- 




Stamens ? 


GO 





Note. — Our deflcriptiona of pictured flowers are necessarily 
imperfect, because the pictures are themselves imperfect. As 
the pollen is not represented in Fig, 191, it is, of course, omit- 
ted from the scliedule. We con say nothing, in a book, of the 
color or size of Hpecimecs; jet the plan of working ia clearly 
illustrated, and pupils will not find it difficult, at this stage, 
to add such points without the guldDnca ot «. ^a'lXe'ni whedule. 
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EXERCISE XLII. 



IBarts of the ristU. 



Fie. 192. 



-Stigma. 



•Style. 



I — Ovary. 



O'vAEY. — The lowest part of 
the pistil, containing the seeds. 

Style. — ^The slender stem- 
like part of the pistil next above 
the ovary. 

Stig'ma. — The top of the 
pistil. 



EXERCISE XUII. 



JParta of the Ovary, 



Fio. 198. 



Pig. 194. 





Four 
Carpels. 



Gae'pel. — One of the divisions, or cells, of the 
ovary. 




Names of PBrM. 


"" 


Description. 


Perianth i 


(>. 


Wo^yA^y^ui, ieyu^i. 


111 


6. 


(9f&«y. 


Pistil! 
1 <>^ma. 


J. 


q4 ima^ eo/umn. 
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The question Pistil? is now added to the sched- 
ule, and is to be answered in the same way as the 
questions Perianth ? and Stamens ? First write the 
name of its parts imdemeath, and then find out, if 
you can, the numbei* of carpels that compose the 
ovary. It is sometimes quite difficult to do this, but 
it is well always to make the efibrt. When the car- 
pels cannot be distinguished, you determine their 
number by coimting the styles, and, if these are 
grown smoothly together, then count the lobes of the 
stigma. It is very seldom that this part of the pistil 
is so coherent that the lines of union are invisible. 
You can often, in this way, find out the number of 
carpels in a pistil, when every other means fails. In 
describing the various forms of style no new terms 
are needed. 



EXERCISE XLIV. 
Parts of the Petals. 

Pig. 198. P 

Wr Claw. (l 



•Claw. 



Limb. — ^The upper, and usually the broadest and 
thinnest, part of a petal. 

Claw. — The lower part of a petal, which attaches 
it to the receptacle. 
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EXERCISE SLV. 
Kinds of Regular Folypetaloua CproUas. 

Pis. %». Fia. SOI. 





C>i7apIi7llBei 

A CacoiF'BEODB CoHOLLA has foTir petals- growing 
in the shape of a croas, 

A Cartophylla'oeotjb Cokolla has five petals, 
having each a long, slender claw, and a spreading 
blade. 





A ItosA'oEOUB OoEOLLA has five petals, with spread- 
ing lamina and short claw. 

A LiLiA'cEotrs Perianth has six leaves, bending 
away sometiiing like a bell. 



EXERCISE XLTI. 
Kinda of Irregular Fotj/peUUoua Corolla. 




The Papilioka'ceods Cobolla has five dissimilar 
petals, arranged like Fig. 204, The one nearest the 
stem (the upper, Fig. 206) is called the hamner; the 
two side ones are called wvngs, and the lower one the 



NoTB, — Learn to distinguiah the banner, wings, and keel of 
papilionaceoas corollas, and note tlie differences of their forms 
in different kinds of flowers. Yon can write anch observations 
upon tlie hack of the achednle. 
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There are many other varieties 
of poljpetaloua irregular corollas \ 
which are described generally as 
cmomaloua. Fig. 207 is a com- 
mon form of anomalous corolla. 
There is an interesting tribe of 
plants known as orchids, which 
present many MiomaiotiB forms of corolla ; Fig. 208 
is an example, Fig. 209 being a separate flower from 
the same plant. Anomalous flowers should be further 
described as polypetalous or gamopetalous, for they 
f both these forma. 
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Soomtru TwTOTT'-tmn. imcBiHNa Fis. ni. 



NuDnofFBTtf. 


No. 


Beicriptlon. 


Oalyi! 


4. 




«oro]hi 
W.ta£. 


4. 




StaEuens} 
WoSn. 


6. 


^4cU a^ anedei. 


PiBtaj 
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EXERCISE XLVII. 
:Part8 of a CkiinapetaUma Corolla. 



Fig. 213. 



Fio. 214. 




Throat- 



. .Border, pr 
Limb. 



—Tube. 




Tube. — That part of the corolla, whether long or 
short, in which the petals are united together. 

Limb, or Border. — The upper part of the corolla, 
where the petals are not united. 

Throat. — The opening of the tube. 

Corolla Tubes may be long or short, slender or 
swollen, tapering or cylindrical, or with a pouch, or 
sack, on one side. 

The Limb may be narrow or broad, erect or 
spreading; and. 

The Throat is either open or constricted, hairy 
or smooth. 

Note these features in describing gamopetalous 
corollas. 

-■■■ — -- - ■ ■* ■ ■ ' ■ ■ ■■■■■■ 

Note. — The last exercises of this chapter introduce twenty or 
thirty new tenns, expressive of as many different ideas of form. 
In learning the precise word for each form, proceed very slowly 
from exercise to exercise, searching constantly for. illustrative 
specimens. Learn the names of the parts of a petal and of a 
gamopetalous corolla. Let time be taken to examine all the 
flowers that can be found, comparing their corollas with the 
pictures, fixing, for each flower, upon the picture it most nearly 
resembles. 
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EXERCISE XLVm. 



Kinds of BegtUar OanwpettUous CoroUas* 



Pio.215. 



Fio. 210. 



Pio. 217. 






Tabular. 



Urcoolate. 



Botate. 



Pia.218. 



Pio. 219. 



Fig. 220. 




Fnimel-form. 




Salver-form. 




Camnannlate. 



Tu'bular. — A tubular corolla is one in which the 
tube spreads little or none at the border. Fig. 215. 

TJr'ceolate. — A corolla is urceolate when the tube 
is swollen in the middle, with a narrow opening like 
an urn, as in Fig. 216. 

Ro'tate, or Wheel-shaped Corollas have a 
short tube and flat, spreading border. Fig. 217. 

H 2 
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Fcm'nel-foem. — When the eoroUa-tnbe ia small 
below, and enlarges gradually to the border, as in 
Fig. 218. 

Sal'teb-fobx. — When the long, slender tube of a 
corolla ends abruptly in a flat spreading border, as 
seen in Fig. 219. 

CAMPAu'uLA.TE.'^Bell-shaped corollas are said to 
be campanulate. Fig. 220. 



EXEKOISE XLIX 
Irregular Qamvpetatau* Corollas. 




Pemnule. Biugent. Ligallte. 

La'biate, — In labiate corollas the limb has the 
appearance of lips ; Figs. 221 and 222. Labiate 
corollas are of two kinds, personate and ringent. 
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Pee'bonatk. — With the throat closed. Fig. 221. 

Rej'gent. — "With the throat open. ¥ig, 222. 
' A Liq'ulatb, or strap-shaped, corolla, is one which 
appears as if it were formed hj the splitting of the 
tnhe on one side. Fig. 223. 





Anom'aious. — All other irregular gamopetalons 
corollas, as Figs, 224 and 225, are called anomaloua. 

In describing corollas, the terms cruciferous, lil- 
iaceous, tnbnlar, etc., may now be need in place of 
polypetaloTis, gamopetaloua, regular and irregular, as 
the new terms include these characters, along with 
others, more limited and special. To say, for ex- 
ample, that a corolla is crudferoua, is to say that it 
is polypetalous and regular, and also to state the 
number and position of its petals. To say that a 
corolla is sirapshapedy is the same as saying that it 
is gamopehdous and irregular as well as what par- 
ticular form it has. 
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Tnran, dmobibdio Fia. saa. 





NimmorFBrU. 


No. 


DescrlpUon. 




Perianth? 


^ 






Stamens ? 


^ 




/ 


Pistil i 


J. 





TEE FLOWED 




ecBEDDLE THmrr-OHB. dHTioBins FiQ. sn. 



Himea of I^rta. 


m. 






S. 


^^aTnaehaSui^ 


CorolUl 


s. 


Xt/muflm. 


StamenB ? 


5. 




PiBtiU 
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EXEROISE L. 

Crowns, Spura, and Sectaries. 




The CoKONA, or Csown, ia a scale-like stractiire 
(Fig. 228) on the inner surface of corollas, at the 
summit of the claw, or tnhe. 

A Sfds is a tnbolar prolongation of a petal or 
Bepal. Fig. 229. 




A Nbotakt 18 a little gland on the claw of a 
petal that secretes a sugary liquid. In Fig. 230 
these glands are naked, while in Fig. 231 the little 
^Isnd is covered hj a scale. 
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Fio.288. 




CoroUtt with Crown. Sparred Calyx and Corolla. 

The statement proper in describing the corolla 
(Fig. 232) is as follows : 



Corolla ? 



5, 






We describe a calyx and corolla like that shown 
(Fig. 233) as follows : 



Calyx f 


5. 

4. 


^cl/iAei one dAuiiec/. 


Corolla ? 


^cMAei one UAcld d/iui, /ito- 



CHAPTER r. 
THE SOOT. 



EXERCISE LI. 

Tap-Boots and Fibrous Moots. 

There are two classes of roots, called tap-roots 
and fibrous roots, which differ fi-om each other in the 
way Bhown in Figs. 234 and 235. 

Fia. a^ Pis. 335. 





Tap-iuot. FlbrOBB Bool. 

Fig. 2S4 repreeenta a Tap-eoot, which ifl seen to 
be simply a coDtinuation of the stem downward. 

In Fig. 235 the stem is not continued downward 
as a tap-root, but sends off rootlete or fibres at the 
outset. It is hence called a Fi'beous Eoot. 
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EXERCISE LII. 



Kinds of Tap-MaoU 



Fi6. 236. 



Fig. 237. 



Pig. 238. 




/ 



Conical Root. 



FaBiforra Boot. 




Napiform Root 



Con'ioal Roots are tap-roots, which taper gradu- 
ally downward, and so are shaped, like a cone. Fig. 
236. 

Fu'siFOBM, OB Spikdle - SHAPED EooTS, are tap- 
roots enlarged in the middle of their length, and 
tapering toward both ends. Fig. 237. 

A Nap'ifobm, or Tubntp-shaped Eoot (Fig. 238), 
is a tap-root, more or less globular in form. 

The kinds of tap-root illustrated in this exercise 
are equally continuations of the stem, with that 
shown in Fig. 234. By reference to Fig. 116, it will 
be seen that these stems are made up of nodes, and 
are just as really stems as those in which the intervals 
between the nodes are considerable. 
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EXERCISE LIU. 
Kinda of FWroua Soota. 





HoiillUnin.Boot. 




TabercDlar Boot, 
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In Monil'ifokm Eoots (Fig. 240) some of the fibres 
have numerous small swellings, that succeed each 
other so as to look like a string of beads. 

In Fascio'ulated Eoots (Fig. 241) the fibres be- 
come swollen along their length, and look like a 
bundle of fusiform roots. 

When some of the rootlets of fibrous roots become 
fleshy and enlarged, taking the form shown in Fig. 
242, they are called Tubeeculab Eoots. 

KoTE. — It is not difficult to see that the moniliform root is 
only a fibrous root, in which regular portions of the fibres have 
become swollen. When all these swellings unite in one con- 
tinuous enlargement, we have a fasciculated root (Fig. 241). 
When the swellings are shortened and globular (Fig. 242), we 
name them tubercular roots, but their resemblance to the 
fibrous root is still apparent. 

The questions about roots suggested by this chapter' are, 
first, is the specimen in hand a tap or fibrous root? The 
answer may not always be easy, but the pupil will exercise 
his best judgment upon it. If it be fibrous, however, say so ; 
if any modification of fibrous, say which, and similarly if the 
kind be a tap-root. For aid in describing roots, we must refer 
pupils to the exercises in plant description, which follow. 

There is usually a certain balance between the size of the 
root and stem of a plant ; but sometimes the root is very small 
compared with the stem and branches, and sometimes it is 
large. Eoots may also be loosely attached to the soil or firmly 
planted therein; they may be spreading near the surface, or 
may grow directly downward, and such facts are worthy of 
note in root descriptions. 



EXAMPLES IN PLANT DESCRIPTION, 

ILLUSTRATIVE OF THE FORSQOIS& EXERCISES. 
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Description of Fig. 242. 

EooTB fibrous. 

Leaves radical, petiolate, exstipulate, palmate- 
veined, acutely three-lobed; base cordate, surface 
hairy. Bracts hairy, in a whorl of three near 
the flower. 

Inflorescence solitary, on a slender hairy scape.* 

Flower. Calyx; 'sepals 8-12, oblong spread- 
ing : COROLLA none : stamens many ; JUaments 
threadlike ; oMJhers oval, two-celled : pistil ; car- 
pds many ; style very short ; stigma continued down 
the inner face of the style. 

* Scape, a peduncle which arises from an nndergronnd stem. 
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DeaeripHan of Fig. 243. 

Boots fibrous. 

Steic a scaly bulb. 

Leaves radical, petiolate, exstipulate, digitatelj 

three-fingered ; Uaflets sessile, feather-veined, entire, 

obcordate ; peHole long, slender. 

Inflobescenoe a loose terminal umbel. 

Floweb. Calyx ; s^dU 5, polysepalous : corol- 
la ; petals 6, regular, polypetalous, obovate, much 
larger than the sepals : stamens 10, of unequal length, 
hairy ; jila/ni&nta awl-shaped, flattened below, grown 
together ; cmthers short, oval, two-celled : pistil : 
ova/ry ovoid, of 6 united ca/tpda / style% free, hairy ; 
stigmas enlarged, rounded. 
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Description of Fig. 24£. 

Boots fasciculated. 

Stem erect, round, slender, herbaceous. 

Leaves radical and cauline. Eadical leaves 
twice temately three-fingered ; leasts petiolulate, 
palmate-veined, three-lobed at the end, sub-cordate; 
petiole long and slender. Oauline leaves numer- 
ous, simple, petiolate, exstipulate, formed like the 
leaflets of the radical leaves, placed in a whorl at 
the base of the inflorescence. 

Inflorescence a loose terminal umbel. 

Floweb. Calyx; sepals 6-8, spreading, poly- 
sepalous, regular : oobolla; petals none : stamens 
many ; jUamerUs thread-like ; cmthers two-celled : 
pistil; carpels JXiBkUj. 



za 



TLANT DESOBIFnON. 181 



l}e8eriptian of Fig. 245. 

Boots brancliing tap. 

Stem erect, slender, herbaceous, ronnd, hairy. 

Leaves canline, opposite, simple, sessile, exstipn- 
late, entire, ovate-acute. 

Inflobescenoe clustered, terminal, umbellate. 

Flower. Oalyx ; sepals 6 : corolla ; petals 6, 
obcordate, spreading : stamens 10 ; filaments thread- 
like; a/aihers oval, two-celled: pistil; (yoa/ry ovoid, 
consisting of five united carpels; styles short, free; 
stiffma along the inner face of the style. 
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JDescripHan of Fig. 246* 

EooTS tuberous. 

Stem smooth, low, weak, slender, herbaceous, 
round. 

Leaves cauline, opposite, a single pair, sessile, 
exstipulate, feather-veined, entire, lanceolate. 

Inflobesoenoe a loose definite raceme. 

Flower. Calyx ; sej^als 2, polysepalous, regu* 
lar : ooeolla ; petals 6, polypetalous (or slightly 
coherent at the short claws), spreading ; stamens 5 ; 
JUaments threadlike; a/nthers oval: pistil; carpels 
3 ; sti/le slender, three-cleft ; stigma along the inner 
side of the three-cleft style. 
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JDescriptian of Fig. 247* 

Boots fibrous, matted, somewhat spreading. 

Stem of scaly nodes, intemodes none. 

Leaves radical, simple, exstipulate, peltately pal- 
mate-veined, wavy, deeply two-lobed, shut sinus at 
base ; jpetiole long, round, rather erect. 

Inflobesoenoe solitary, on a smooth, naked scape. 

Flowee. Oalyx ; sepals 4, polysepalous, oblong : 
gobolla; petals 8, polypetalous, regular, oblong, 
spreading : stamens 8 ; filaments threadlike, shorter 
than anther; amthers two-celled, oblong: pistil; 
carpels 2 ; style short ; stigma spreading, two-lobed. 
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JDescriptian of Fig. 248. 

Boots fibrous, growing from the entire nnder-side 
of the stem. 

Steh creeping below the ground. 

Leaf radical, petiolate, exstipulate, wavy^entate, 
;()ahnate-Yeined, slightly reniform, obtusely seven- 
lobed, sinuses rounded, nearly closed ; petiole half- 
Wund, channelled. 

LoiiOBESOENCE Solitary, on a smooth, slender 
scape. 

Flower. Calyx ; s&pala 2, ovate, regular : 
ooBOLLA ; petals 8, polypetalous, regular, obovate- 
oblong, spreading : stamens many, shorter than the 
petals ; jUamemta short, threadlike ; cmthera oblong, 
two-celled : pistil ; ovary oblong, of two carpels ; 
styles united in a column ; stigma twoAobQ^ 
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JHseripHan of Fig. 249. 

Boots faBciculated. 

Stem slender, weak, round, herbaceous, hairy. 

Leaves radical and cauline. Kadical leaves, 
petiolate, exstipnlate, deeply twice temately lobed ; 
jpefticlea long, hairy. Cauline leaves sessile alter- 
nate, shaped like the radical leaves, but much 
smaller. 

Inflobescencb solitary, terminal. 

Flower. Calyx ; aepaU 5, polysepalous, regu- 
lar, spreading : oobolla ; petals 5, polypetalous, 
regular, oval, spreading: stamens many; JUomients 
threadlike ; cmthers short, two-celled : pistil ; ca/r-^ 
pels many ; styles very short or absent ; st/igma 
inner and upper part of carpel or style. 
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nescripiUm of Fig. 250. 

EooTS moniliform. 

Stem erect, slender, herbaceous, round. 

Leaves radical and cauline, temately compound. 
Cauline leaves alternate ; leaflets lobed ; petioles 
spreading at base. 
, INFLOBESOENOB BoUtary, terminal. 

« » 

Flowee. Calyx ; s^als 5, polysepalous, regular, 
spreading, ovate-: cjoeolla; petals^ none: stamens 
numerous ; fllaments threadlike ; cmtJiers oblong : 
PISTIL ; ca/rpels many ; stigma sessile on the upper, 
inner face of carpel. 



CHAPTER VI. 
TEE SEED. 



EXERCISE UV. 
Parts of the Heed. 

We now pass to another class of observations, in 
wldch, besides noting new parts of plants, you will 
also have to watch the changes which take place in 
those parts, 

Pbepabb for the study of seeds by planting all 
the kinds you can get that are large enough for easy 
examination. 

The seeds of the pumpkin, squash, four-o'clock, 
bean, pea, apple, Indian com, oats, and barley, are 
good examples for the purpose. Plant two or three 
dozens of each sort, one inch deep, in a box of soil or 
sawdust, which must be kept warm and moist. Put 
the different kinds in rows by themselves, and mark 
each row, so that, when you want any particular one, 
you can get it without mistake.* 

Tou should also be provided with a blank-book 



* If pnpils cannot get time to prepare for these exercises 
out of school-hoars, thej should be encouraged to do it daring 
school-time. 



in which to write the results of Btady. Sach a note- 
book is easily made by twice ibldlug enough sheet- 
paper to allow a pi^e to each kind of seed you have 
planted. Write the name of a kind, as pea, oat, etc., 
on each successive page, till all are inserted. 

When your seeds have soaked for a day or two 
iu the wet earth, take a bean from the box and com- 
pare it with one that has not been planted. 

How has it changed in appearance t 

Gut it in two and see whether, like a piece of 
chalk, it looks alike outside and inside, or whether 
the parts are unlike. 

Has it a skin or shell that you can loosen ? 

Take a second bean from the box, cut carefully 
around it, and try to peel off the outer part. 




Seed-coat, oa iNTEo'tTMENT. — The skin or shell 
around the outside of a seed. 

Body, Kebnel, ob Nu'clets. — The substance 
within the seed-coat. 

Compare your specimen with Fig. 251. 

Can you separate the seed-coat from the body of 
the bean as it is seen to be separated in the picture ? 

Now take a pea from your box and see if it is 
made up of parts. ^ 
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Has it a Boed-coat? Is there a kernel or body 
within the seed-coat ? 

Try a pumpkin-seed. Compare the coat of a 
pumpkin-seed with that of the pea or bean. 

Are they alike in thickness? in hardness? in 
color? in transparency? Name all the difterences 
you see between them. 

In the same way, take up and examine, one after 
another, some seeds from each of the rows. Find 
their parts, and compare the parts of one kind of seed 
with those of another kind. 

If you are not able at first readily to separate a 
seed into distinct portions, do not hastily conclude 
that it is without them. Let it lie in its warm, wet 
bed a while longer, and then try again.* 

Now write in your note-book just what you have 
discovered about the parts of seeds. For instance : 
if at the top of the first page you have written hecm^ 
on the line beneath you now write the question. 
Parts ? and the answer which you have found to this 
question — thus : 

Pa/rt8 f Seed-coat, Body. Coat^ thm^ shinny ; 
or, on the page devoted to the apple-seed, you write 



* Much that is important in their experiments, children will 
fail to see, and they will fancy they see much that does not 
exist. Thoir omissions, misinterpretations, and diflficulties, can 
be dealt with in many ways, but a desire on the part of the 
teacher for nicety of experiment, and accuracy of statement, 
should never lead to discouraging criticism. To keep the child 
happily busy with his growing plants is the main thing, and 
all degrees of awkwardness and imperfection in childish per- 
formance should be tolerated. 
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Pani^ f Seeclrcoat. Body. Coat^ woody ^ hrown, 
thm; 

or, on the page for pumpkin-seed you say 

Parts f Seed-coat. . Body. Coat^ %heWy^ ihick^ 
limher. 

Write on all the pages of your note-book iu this 
way, and keep it at hand for reference. 



EXERCISE LV. 

Piarte of the Body, or Kernel. 

When you have carefully examined all the seeds 
you planted to find the parts that make them up, you 
will be ready to study one of these by itself. After 
taking off the skin or coat of a seed, look closely at 
the body of it. Begin with a well-soaked seed of 
Indian corn. 

Fig. 252. 




Compare it with Fig. 252. 

Is your seed narrower at one end than the other? 
Are the two sides of it alike ? Is there a little pointed 
or rounded figure to be seen on one side ? 

Remove the skin and look carefully at the figured 
side of your specimen. Can you see a thick, lumpy 
body like the one marked a in the picture ? 

K 2 
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Try, with a dull knife or tlie finger-nail, to pry 
this lump out of its bed. If the seed is soaked to its 
centre, you can easily do this. Look carefully at the 
hole it leaves. Is not its surface smooth ? Do you 
see any spot where the lump seems to have been 
grown to the other part, and to have broken away 
when you took it out ? 

Compare the parts you have got with Fig. 253. 

Fio. 253. 





Albiunen. Embryo. 

Em'bryo. — The young plant contained in a seed. 
Albu'men, En'dosperm. — The material in which 
the embryo is embedded. 

What names are given to the two parts of the 
body of a seed of Indian corn ? 

Which is the embryo in your specimen ? Which 
is the albumen ? 

Now examine the kernel of a pea or bean. Can 
you separate this into two parts without breaking it 
somewhere ? 

Compare it with Fig. 254. 

Fig. 254. 



iiiinbryu. 
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» 

What name is given to the entire kernel ? What 
part, found in the Indian corn, is missing here ? 

Look at the body of a seed of four-o'clock and see 
how many and what parts it has ? Look also at the 
body of a pumpkin-seed. 

Examine the kernel of each of the kinds of seed 
you have planted, and observe which consist of em- 
bryo alone, and which are part embryo and part 
albumen. 

At the same time, . write in .your note-bodk, as 
before, the results of observation. For example, to 
the question, Parts of the body ? write for Indian 
com. Parts of hodyf Albumen. Embryo. For 
Pea, Pa/rU of hody f Embryo. 



EXERCISE LYI. 
Tarts of the Embryo. 

Take out of the soil a bean which has begun to 
sprout. Remove the seed-coat, and let the parts of 
the embryo separate, as seen in Figs. 255 and 256. 

Pig. 255. Fig. 256. 

rinnmle. Eadicle 

J^^^ Plaranle. 

6otyledon., ^^_^^^ r^ i. , ^ 

"^"^^ Cotyledon, 

Cotyledon. H l\ ^^ Racicle. 





Cotyle'don. — The bulky first leaf or leaves of the 
embryo — ^more or less formed before the growth of 
the seed beinns. 
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Ead'iole. — The lo\^er, or root-end, of the embryo. 
Plu'mule. — The first — the terminal bud — the up- 
per end of the embryo. 

Germina'tion.— The beginning of growth in aseed. 

Head the names of the parts of the embryo given 
in Figs. 255 and 256. Look at the definitions of these 
T^vords. Compare your specimeti with the figures, and 
point out its Cotyledons; its Radicle; its Plumule. 
Handle your embryo with care, for it breaks easily. 
Has its radicle begun to put forth roots ? 

Take from your box a vigorous seed of Indian 

Fio.267. 



Plnmnle. 



corn in which the roots have begun to grow, and 
compare it with Fig. 257. 

Separate the embryo and albumen, and, if it has 
grown as much as the one pictured above, you may 
easily find the cotyledon, the plumule, and the radicle. 

When you are sure that you have found the radi- 
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ole or root-end of your embryo, that you know which 
part is cotyledon, and which plumule, take another 
seed of the same kind, but less grown — one where the 
root-end of the embryo has scarcely begun to swell — 
and see if you can find the parts. 

Fig. 258. 
: Plomnle. 



Cotyledon, fi J|\l|| Plamule. 

Eadicle. ■■^^^wT 

Fig. 258 represents such an embryo with the parts 
shown. 

Point put and name the parts of the embryo of an 
apple-seed ; of a pumpkin-seed ; and of each of your 
specimens successively, as in former exercises. Which 
of your seeds has the largest plumule before growth 
begins ? Have you any in which the embryo has at 
first no plumule at all ? 

Have you failed to find cotyledons in any em- 
bryo looked at ? * 

* If these experiments with seeds are made as early as April, 
in this climate, the children who have made them will be ready 
for more extended observations when planting in the garden 
begins. Most garden-seeds are too small to be separated into 
parts by young children. But, when growth begins, their parts 
enlarge, arid a child, who has before studied larger seeds, will 
be able to identify the radicle, cotyledons, and plumule, without 
difficulty. In the kitchen-garden, a universal appendage of 
country-houses, the sprouting of the radish, onion, beet, parsnip, 
lettuce, tomato, carrot, cabbage, cucumber, etc., will furnish an 
excellent continuation of the study of seeds. 
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As the number of yonr observations increases, and 
their character varies, you will see more and more 
the value of your notes recording them. ■ 

To the question of this exercise. Parts of Embryo ? 
you give the answers, as before, from direct observa- 
tion of the structure of the embryo itself. If some 
seeds give uncertain appearances, wait till growth 
has proceeded a little further before you decide about 
them. By premature judgments you may fill your 
note-book with errors which you will be compelled to 



erase. 



EXERCISE LVII. 



Monocotyledons and IHcotyledonSm 



Fig. 250. 



Fig. 260. 




Cotyledon. 



Cotyledon. 




Cotyledoik 



A Monoootyled'onous embryo has one cotyledon 
or seed-leaf (Fig. 259). 



THE SEED. 151 

A Diootyled'onoub embryo has two cotyledons 
or seed-leaves (Fig. 260). 

These are long, hard words, hard to pronounce, 
and hard to spell. But they are very necessary words 
in describing seeds. You can soon learn them. 

Go over the seeds you have planted, and point 
out the dicotyledons. Show the two thick leaves 
that were packed within the seed-coat when the seed 

ripened ? 

Are any of your seeds monocotyledonous ? If 

80, which ? 

Figs. 259 and 260 were drawn from plants that 
had grown a little. When your seeds have also grown 
a little, compare them one after another with these 
pictures. Look at your young bean-plant. Find the 
first node above the cotyledons. How many leaves 
are growing there ? how many at the first node of 
the corn-stem ? how many in each of your growing 
seeds ? 

Observe whether the cotyledons in all cases rise 
into the light and air. Observe whether all cotyle- 
dons are shaped alike, and also whether they resem- 
ble the true leaves of the plant. Write carefully in 
your note-book the decision you have made in this 
exercise about each of vour seeds. You will have 
occasion to refer to it as soon as your plants have put 
forth perfect full-grown leaves.* 

* A word of caution may not here be amiss. There is danger 
that the sympathy of teachers with bright and interested pupils 
will lead them to tell in advance what children can find out for 
themselves by continued observation. The connection between 
number of cotyledons and venation is an instance of such temp- 
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tation. This relation is an impressive one, and prominent in 
classification ; but there is no need of haste in getting to it. By- 
and-by, when the leaves of his growing plants are well developed, 
by the aid of his note-book, the pupil might be put in the way of 
discovery, by asking him to make a list of his monocotyledons, 
and to give their venation in each case. Let him do the same 
with his dicotyledons. He will now see a perfect uniformity 
of relation. in a few cases, and will be curious to know if it is 
everywhere constant. He will thus arrive at the induction by 
his own observation. 



CHAPTER VII. 
WOODT FLASra 

EXEBCISE LVni. 
Their different Kinds, 

"What do you aatne all the soft, fragile plants tliat 
die down to the ground in winter?* Ib there any 
name for all woody plants ? Do you know of any 
woody plants that are not trees ? If so, what do you 
call them ? What is the difference between a young 
tree and a bush ? Between a bush and a shrub t 

The following pictures and definitions are given 
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to help you in distingnisliing one gronp of woody 
plants from another. After carefully looking them 
over, yoa should go through the streets and the fields, 
and whenever you see a woody plant, decide whether 
it is a tree, shrub, bush, under-sbrub, or vine. If you 
take with vou a companion who is interested in the 
same pursuit, it will be all the better. 

Although trees vary much in size, height, and 
shape, and are often not nearly bo tree-like as the one 
represented by Fig. 261, yet it is not easy to mistake 
them when full grown. If you are doubtful whether 
a particular plant is a tree or shrub, remember that, 
when a full-grown woody plant, less than fifteen feet 
high, is slender, and perhaps has several stems start- 
ing together at or near the ground, as seen in Fig. 
263, it is called a shhcb. 




When a full-grown, woody plant, with several 
stems, is not more than five feet high, it is a bush. 



WOODY PLAKT8. 




And whea only two or three feet high, whatever 
ItB shape, it is called an tjndee-shedb. Slendei-, 
"wctody plants that cannot hold themselves nj), but 
depend on other objecta for support, or trail alony 
the ground, are called vineb. 

Besides this separation of woody plants into groups 
'depending upon size and shape, they are again divided 
into two sorts, called Evergreen and Deciduous. 

EvEBOEEEN trees, shrubs, etc., keep their foliage 
all the year round. 

DkctoVous trees, shrubs, etc., lose their foliage in 
winter. 

So that in winter it is very easy to tell Evergreens 
from deciduous plants. Look carefully at the foliage 
of Evergreens, and see if it resembles that of Decidu- 
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EXERCISE LIX. 
Parta of a Tree. 



Tecnk, — The main stem of a tree. 
Head, — The brancbing top of a tree. 

Observe the varying lengths of the trunks in the 
trees about you. Measure the size around their 
trunks at different heights from the ground. Jndge 
as well as you can at what distance from the groimd 
the lowest limb starts from the trunk. Then test 
your judgment by measuring. 

If you call the branches that start from the trunk 
prinmry, the branches which these put forth may be 
called gocondary branches, and those given off next 
would be tertiary branches. In observing the heads 
of trees, lix your attention upon a primary branch, 
and see if you can find these divisions. Observe 
whether the tertiary branches bear still other branches. 



WOODY PLANTS. 




Caddbx OB Stock. — An nnbranched trunk pro- 
duced by the terminal bud alone (Fig. 265). 

Ceoww.— 'The collection of leaves at the top of a 
caudex. 
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In living trees there grows each year a ring of 
wood between the old wood and the bark, and by 
counting the rings you can tell the age of the tree. 
Fig. 266 is a picture of the end of a tree-trnnk. A 
dark and light streak, taken together, represent a 
yearly ring of wood. Can you tell !iow many years 
it was in growing ? When you see aaw-logs, find out 
their ages by counting the rings. Observe whether 
these annual layers are always of the same thickn^s. 
Notice whether the wood of a tree, from the centre 
to the circumterence, is all of one color. 



WOODY PLANTS. 

EXEE0I8E LXL 
Kinds of Trunk, 




Ah Indbfinitb Tbdhk is one in which the trunk 
nins throagh to the top, the terminal hud growing 
on from year to year with more vigor than any of the 
branchee. 

In a DEFDirrE Tbttbx the stem breaks np into 
branches, and bo disappears, as seen in Fig. 268. 

Have apple-trees definite tnmks ? 

Hare pine-trees definite or indefinite tmnkst 



TBE FIB3T BOOX OF BOTAlfT. 



EXEECBE LSIL 
Questions about 2Vee«* 

Fio. SB. 




WOODr PLASTB, 




Woody plamts. 



.^^■S&^'f 
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What is the attitude of the trunk in Fig. 269 ? 

What is the form of the head ? 

Which are the longest — ^the upper, lower, or 
middle branches ? 

What is the direction of the branches ? 

Are the branches much subdivided ? 

What proportion of the trunk is below the lowest 
branches ? 

Observe whether field-trees and forest-trees differ 
in this respect. 

Answer the same questions in regard to Fig. 270. 
Fig. 271. Fig. 272. Fig. 273. 

Which of these pictures represent definite trunks? 

Which indefinite trunks? 

If the head of a tree is cone-shaped, which of its 
branches are longest ? 

If the head is round, which are longest ? 

Mention all the differences you see between Figs. 
269 and 270. 

Between Figs. 269 and 271. 

Between Figs. 269 and 272. 

Between Figs. 269 and 273. . 

Which of the pictures shows the most compact 
head? 

Are its branches more subdivided than the 
others ? 

Now that you are somewhat acquainted with the 
woody plants of your neighborhood, find among 
them an evergreen and observe it carefully through- 
out the year. Describe, in your note-book, its ap- 
pearance in winter. Watch it in spring, and note 
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the changes produced on it by the warm weather. 
See if any of its foliage ever falls ; or if it changes 
color in the course of the year. Watch for its flowers 
and fruit. Observe the appearance of its bark, and 
whether it looks the same in different parts of the 
tree. 

Make and record similar observations upon a 
deciduous tree. Describe its winter aspect. What 
time does it put forth leaves ? When does it flower ? 
Does its foliage change in color after it is full grown ? 
If so, how ? When does it fall ? Compare the bark 
of its trunk with that of its twigs.* Compare its 
bark with that of an evergreen. 

In the same way watch the progress of a fruit- 
tree, after carefully observing its appearance before 
growth in the spring begins. 

Every bush, shrub, and tree, passes each year 
through a succession of striking changes, which very 
few people ever observe. Let it be your purpose to 
see them all. 

* Twigs. — The remote ends of the branches. 



CHAPTER VIII 
THE LEAF-BVIX 



EIEBCI9E LXIII. 
Furte of the I.eaf-bud. 




BtJD-SciLEs. — The covering of winter bads (Figs, 
274, 275). 

GEowraG-PoDJT. — The soft extremity of the stem 
at the centre of the bud, and enclosed in the yoxmg 
unexpanded leaves and the bud-ecales a (Fig." 276). 

Unexpanbed Leaves are found in hude, as seen 
in Fig. 276. 

The time to stndy bud-scalea is in early spring, 
before the buds begin to swell. At this season gather 
bads from all the trees and shrubs within your reach. 

Observe whether the branches from which they 
are taikca have terminal buds. 
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Are any of these buds without a protective cover- 
ing to the growiug-point ? 

Observe in each case whether the scales are mem« 
branous, waxy, gummy, lined with down, wool, or 
dense hairs, or varnished upon the exterior. 

What is the use of the gummy matter, varnish, 
and wax, around the bud ? 

Of what use are the woolly, downy, and hairy 
linings of the bud-scales ? 

What separates the gummed bud-scales when 
growth begins? 

When you are familiar with the winter aspect of 
the buds upon the trees around, you will be interested 
in their unfolding. Observe what becomes of the 
scales on each of the trees you have examined. Scales 
may be changed into other parts, or they may fall off 
all together. Observe these changes. Notice the scars 
left by their fall. 

Pet'iolab scales are formed from the petiole. 

StipVlar scales are formed from the stipules. 

roLiA^CEOus scales are formed from the blade of the 
leaf. 



EXERCISE LXIV. 
Verndtian. 



Yernation is the way in which leaves are folded, 
rolled, and arranged, in the leaf-bud. 

Observe the buds closely as warm weather ap- 
proaches. When they are just opening out, examine 
them to find the various ways in which the young 
leaves are folded or rolled. If you are watchful at 
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this time, jou will be sure to fiod them at a moment 
when the growing leaves have not yet smoothed oat 
the shapes tbey had while in the bud. 

Fresh buds are also constantly appearing through- 
out the growing season, at the ends of stems and 
shoots* and in the axils of leaves. Observe the parts 
of such summer buds, and learn in what ways they 
differ from winter buds.t 




EEc'LmATE, or Inixexed'. — Folded from apex to 
base (Fig. 277). 

* Shoot. Any fresh braDch. 

t Although the acienoo of the folding and arrangement of 
■ the parts of bods has been called vernation (from nemalii, 
Hpiing-time), yet its etndy ne©d not be restricted to the spring 
^eascHi. All the features of bnds illustrated here may be found 
fip'lr ^^ 'O summer upon growing plants. 
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Cie'oihatb. — Eolled 
fiom apex to ba^e (Fig. 

278). - 



CoNDifpLroATB.— Folded 
along the mid-rib so that 
the two half'ee are applied 
to each other (Fig. 279). 



THS FISSX BOOK OF BOTAST. 




Con'toldtb, 
— With the 
leaf rolled 
epirall J b o 
that one edge 
is in the cen- 
tre of the coil 
and one out- 
side (Fig. 



In'volutb. 
—With both 
edges rolled 
inward to- 
ward the mid- 
rib (Fig. 283). 
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When leaves are neither folded nor rolled in the 
bud, they are said to be flat. 

ASRANaEMENT OF LBAVSS W THE BCD. 
By the arrangement of the leaves in a hod is 
meant the ways in which they are placed in relation 
to each other. For instance, Fig. 285 shows what 
ie. called the equHant arrangem^it. 




Eq'uttant. — Wlien opposite conduplicate leaves 
overlap each other at the base, as seen in Fig. 285, 
the arrangement is called equitant. 

Leaves are always arranged in one or other of the 
two ways called valvate and imbricate. 

The Yai'vate arrangement is seen when the edges 
of corresponding leaves barely touch each other. 

The Ih'buicate arrangement is seen when the 
edges of the leaves overlap each other. Fig. 385 
abowa an imbricate arrangemeut. 
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The directions for obserying the folding and roll- 
.ing of leaves apply also to the study of their arrange- 
ment. Bnt there are several different ways in which 
imbricate leaves are placed, and it is sometimes quite 
difficult to make them out. The best way to study 
the arrangement of leaves in the bud is to cut off the 
top of the bud with a sharp knife, and look down on 
the cut edges, which will show not only whether the 
leaves are imbricate or valvate, but also, if they are 
imbricate, the particular mode of overlappiug. In 
most cases, however, a magnifying-glass is needed to 
show the details of a complex arrangement, and so 
we shall leave the illustration of this branch of ver- 
nation to be taken up again in the Second Book of 
Botany. 

In your notes about trees yon can now include 
your discoveries about the buds of the particular 
kinds of woody plants you are studying. 

Answer the following questions in regard to each 
sort by frequent observations made during their 
growth. Answer them in writing in your book for 
each of the woody plants that you have selected to 
study throughout the year. 

QUESTIONS ON THE BUDS OF A PLANT. 

When do the buds begin to swell ? 
How long are they in unfolding ? 
Are they naked, scaly, woolly, or gummy ? 
Can you find the growing point within them ? 
Is there any appearance of leaves within them ! 
What are the size, color, and structure, of the bud 
before swelling commences ? 
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How long is it from the first bmsting of the bud 
till the leaves are fall grown t 

What changes of color do the leaves undergo 
during growth ? 

Are the first-formed leaves as large as those formed 
later in the season ? 

What becomes of the budnacales as the buds unfold ? 



CHAPTEE IX. 
STEM AND BOOT. 



EXERCISE LXV. 
What are Itoota? 

Cabefully pull up a buttercup, or any common 
plant, and rinse away the dirt from the roots. 

Take the stem-schedule on page 63, and answer 
its questions as if they were asked concerning these 
roots. 

Look at the tip of the stem, or of one of the 
branches of the stem, and compare it with the tip of 
a rootlet. 

What is the difference between them ? 

What appendages has the stem that you do not 
find on the root ? 

How do the root and stem differ in color ? 

How in direction of growth ? 

Where do branches start from on the stem ? 
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Are they regular or irregular? 

Where do the root-branches start firom ? 

Poll up another plant and examine the root and 
stem in the same way. Do you find the same difier- 
ences as before ? 

Examine as many plants as yoa can, by thus com- 
paring the root and stem, so as to find out for your- 
self the differences between them. 

Get a potato that has begun to sprout, and observe 
its surface ? 

Have you seen any thing like this upon roots ? 

Did the potato grow under or above the ground ? 

Have you ever found buds upon roots ? 



EXEKCISE LXVL 

Tubers, Buibs, (Jorms, Bhiaoma. 

F18.886. 




Ti/bees, thickened portions of Underground stems. 

M 
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CoBM. — When the baae of an ondergroiiDd stem 
is abruptly thickened bo as to resemble a tuber, it is 
called a conn (Fig. 28*0. 
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Bulb. — A mass of thickened, scale-like leaves, 
growing from a flat or conical solid base, from the 
under side of which, roots are given off (Figs, 
288, 289). 

Rhizo'ma. — A stem more or leas covered by the 
Boil, which gives off buds above, and roota below, as 
seen in Fig. 290. 




Point out the root and the stem of an onion ? 

Is the balb a stem or root ? 

Examine a growing hyacinth, and find the root 
and the stem. 

Which is the root and which the stem in a lily t 

Look for sweet-flag, blue-flag, peppermint, knot- 
grass, Solomou's-aeal, and try the stem-schedule as 
before, npon their entire underground portions. Tou 
will find flag in marshes and by the water's side ; 
Solomon's-seal, trillinm, artichoke, etc., in meadows 
and old gardens. If you cannot at once get abundant 
specimens illuBtratin^; this exercise, put it off till you 
have an opportunity to gather a good variety of such 
plants as are here named. 
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Observe the lower joints of the stem in the plants 
of a cornfield. Look at a good many of them. Can 
you tell whether the branches you see growing on 
this part of some of the stalks are stem-like or root- 
like? 

Observe the stem of ivy. Notice the little fingers 
it puts out for support. Are they stems or roots ? 

Would you now say that all the parts of plants 
growing above-ground are stems? Would you say 
that all the parts of plants growing underground are 
roots ? 



OHAPTEE X. 
FEXJIT. 



EXERCISE LXVII. 
What is Fruit? 

Pluck from the vine of the pea or bean several 
pods of different ages, from one still enveloped by the 
flower, to one that is full grown. Compare the 
youngest pod you have gathered with Fig. 192. What 
part of the pistil becomes the pod ? Compare it with 
Fig. 193. How many carpels has the ovary of the 
bean or pea f 

Observe the contents of this pod. 

What name is given to these little soft bodies ? 

Answer. — O'vules. 

Compare these ovules with the contents of a fiill- 
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grown pod. What are these full-grown ripe bodies 
called ? 

What name is given to pod and contents taken 
together ? 

Answer. — Fruit. 

What is every ovary and its contents t 

Answer. — It is fruit. The fruit of a plant is its 
ripened ovary. 

By what words would you distinguish the young 
from the mature ovary ? 

Examine all the flowers that are just fading, and 
look for the ovules in their unripe fruit. Find the 
ovules of a young apple. Of an unripe cucumber. 
Of an unripe tomato. Of any unripe fruit you see 
growing within reach. 

Observe the same plants when the fruit is ripe, 
and compare the aspect of the seeds with the appear- 
ance the ovules presented. 

Try to count the carpels in all the ovaries you 
examine. Observe whether they are grown together 
or not. Count the carpels shown in Fig. 197. Do 
you see the three white lines passing outward from 
the centre in this picture? Should you judge that 
the carpels from which this picture was taken were 
grown together ? Search, among plants that are go- 
ing to seed, for ovaries resembling this one. 
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EXERCISE LXVm. 
Sutures and Dehiscencem 

Look among the ripe and dry pea and bean pods, 
upon the dry vines, for those that have begun to open. 
Examine the edges of the separate parts. Do you 
see something like a joint where the two parts were 
united ? Compare them with Fig. 291. 

FiQ. 291. 




Dehis'cence. — ^The opening of a seed-vessel at 
maturity. See Fig. 291. 

Sut'ttee. — A seam. The line along which dehis- 
cence occurs, and so permits the escape of the seeds. 

Ven'tral Suture. — TKe inner suture of a carpel. 
The one looking toward the centre of the flower. In 
Fig. 291, it is the suture along which the ovules are 
attached. 

Dor'sal Suture. — The outer suture. See Fig. 291. 

What name is given to those joints in ovaries at 
which they open when the seeds are ripe ? How many 
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sutnres has a bean-pod? To which suture are the 
beans attached} 

When an ovary opens spontaneonsly, and thus 
liberates its seeds, it is called a dehiscent otabt. 
When it does not open, it is an tndehisoknt ovary. 

Are there any indehiscent ovaries among the fruits 
of the garden or farm 9 

Mention all the dehiscent ovaries you can think of. 

Again ' turn to Fig. ' 197, and compare it with 
Fig. 292. 




Obtain the ripe fruit of Ibis [Jlower de luee], and 
compare it with the pictures ? Is it a dehiscent or 
indehiscent fruit i Can you find sutures at which the 
carpels open) What do you call tlie suture at which 
the seeds* are attached? What do you call the line 
in the outer wall of each carpel, opposite the ventral 
suture? 

Base. — The bottom of the ovary. The end at> 
tached to the peduncle. Figs. 292, 293. 

A'PKX.— The top of the ovary. Fig. 292. 

Dmsip'iMBNTS. — The partitions between the cells 
of syncarpoua [carpels united] ovaries. Fig. 293. 
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Paki'bte8.— The wall of the ovary. Fig. 293. 

Xx'ja. The central part of the ovary where the 

ventral sutures join together. », Fig. 293. 



EXERCISE LXIX. 
Parta of Carpels, 

PlQ-SM- 




Yalves. — The parts into which carpele separate 
by dehiscence. Fig. 294. 

Pl4cen'ta. — The cord along the ventral entnre, to 
which the ovulea are attached. It is the "string" 
that pnlls off in preparing string-beans for the table. 
j^, Fig. 29i. 
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Find the placenta in full grown bean and pea- 
pods. Find it in little ones where you can just see 
the ovules. Observe the little stem by which the 
ovules and seeds are attached to the placenta. By 
what name is it known ? 

Answer.. — It is called the funic'ulus. 

QUESTIONS UPON ANY OVARY. 

Is it dehiscent or indehiscent ? 

IF DEHISCENT — 

How many carpels compose it? 

Are the carpels grown together ? 

Point out the sutures ? 

Which is dorsal and which ventral ? 

Find the valves. The placenta. The funiculus. 

IF INDEHISCENT — 

n 

Can you count the carpels ? 
Look for the ovules or seeds. 
Point to the funiculus. The placenta. 
Point out the base of the ovary. The apex. The 
axis. The parietes. The dissipiments. 



CHAPTER XI. 
THE ACnOVS OF FLAITTS. 



EXERCISE LX5. 
Moot-action and Leaf-action. 

Pia. lai. 




CoTKB a tnmbler with a piece of card-board, cut 
as seen in Fig. 296. Pull up by die roots a young 
growing plant of any kind, and slip it root downward 
into the hole made in the centre of the card-boaid. 
Pout into the tumbler water enoQgh to cover the 
TootB, and expose the leaves to sunshine. 
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Into another tumbler of water with a eimilar 
cover put a second plant, leaves downward, as shown 
in Fig, 297, and expose it to snnshine. 

After a few hours, compare the two plants. How 
has it fared with the one that had its roots in water t 
What is the appearance of the other ? 

Let U8 now find, if we can, what was going on ia 
the plant tliat kept up its freshness. 

Arrange a glass of water with a cover of slit card- 
board as before. Place in it a plant, root downward, 
and cover the leaves with a glass, as shown in Fig. 
297. Let it stand for a time in the sunshine. In a 
little while look at the inverted tumbler. What do 
jou see upon its inner surface ! Where did it come 
from i Wiat had the roots to do with it 'i 




Invert a tTHnHer in this way above the roota of a 
plant placed as in Fig. 296. Do jon, in thie ease, get 
moisture on the inside of the inverted tumbler ? 
Can you not mate leaves do the work of roots ? 

Strip a plant of its leaves and place it under a 
^lass as in Fig. 297, with the roots in water. Place 
. it in the sun aa before and see if any moisture gathers 
upon the glass. 

What can be done by a plant with leaves, that 
cannot be done by a plant without leaves ! What, 
then, is one use of leaves ? 
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The action of the root in sucking up water is 
named absorption. 

The action of leaves in giving off water is called 

TEfcANSPIRATION, 

The roots absorb. The leaves transpire. 

There are two more words that these experiments 
illustrate. The first of these is the word organ. An 
organ is any part of a plant or animal that does a 
particular kind of work different from that done by 
other parts. 

Is the root an organ ? What do your legs do that 
no other part of your body can do ? Are they organs ? 
is your tongue an organ ? Are leaves organs ? 

The other word to be explained is function. Or- 
gans have functions. The function. of an organ is 
what it does. What is the function of your eye? 
What is the function of a bird's wings ? What func- 
tion of roots have you discovered by your experiments ? 
What is one of the functions of leaves ? 

Remember that the particular work any organ 
does is its function. 



LEAF SCHEDULES. 



SoBXDULB One. 
8e» Page 19, Exerei*e$ I., //., HI., IV., and 



Parts? 




Venation? 





SOHBDTTLE TwO. 

See Page 27, Exercise VI. 



Parts? 


• 


Venation ? 




Margin ? 





SOHEDITLE ThBEE. 

See Page 80, Exercise VII. 



Parts? 




Venation ? 




Margin ? 


. 


Base? 





LEAF SCHEDULES. 
80HBDULB FOUB. 

See Page 82, Exercise VIIL 
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Parts? 


• 


Venation ? 




Margin? 




Base? 




Apex? 





SoHEDULK Five. 
See Page 34, Exercise IX, 



Parts? 




Venation ? 




Margin ? 




Base? 




Apex? 




Lobes ? 
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LEAF SCHEDULES. 

Schedule Six. 
See Page ZQ, Exercise X. 



Parts? 




Venation ? 




Margin ? 


t 


Base ? 




Apex? 


• 


Lobes ? 




Sinuses ? 





Schedule Seven. 
See Page 38, Exercises XL and XIL 



Kind ? 


t 


V enation ? 




Margin ? 




Base? 





LEAF SCHEDITLES. 
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Schedule Seven. — {Continued,) 

r- - — 


-Apex? 




Lobes? 


\ 


Sinuses ? 




Shape? 





Schedule Eight. 
See Page 44, Exercises XIIL and XIV, 



Kind? 




Venation ? 




Margin ? 




> 

Base? 




Apex? 




Lobes ? 


- 



Sinuses ? 



Shape ? 



N 
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LEAF SCHEDULES. 



SoHSDULB Eight. — {Continued.) 



Petiole ? 




Color? 




Surface? 





Schedule Nine. 
See Page 50, Exercise XV, 



Parts? 




No. of Leaflets ? 


/ 

/ 



SoHEDiTLE Ten. 
See Page 51, Exercise XVL 



Parts? 



No. of Leaflets ? 



Kind? 



STEM SCHEDULES. 
SOHEDULB ElETEN'. 

See Page 56, Exerdtea XVIL and XVm. 
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Parts? 




!N'o. Leaflets ? 




Kind ? 




Yariety ? 


i. — 



-♦•♦► 



STEM SCHEDULES. 



Schedule Twelve. 
See Page 63, Exercises XXL and XXII. 



Parts? 


' 


Appendages ? 





Leaf. — 



N 2 



STEM aCHEDULSa. 
SOBIDULE TbIBTEEIT. 

Set Pagt 65, Enermt XXIII. 



Appendages J 




leaf-pOBition ? 





SoHBDOLB Fifteen. 
See Page 68, BtereUe XXIV. 



Appendages? 


Leaf-poaition ? 


1 
Leaf-arrangement! , 



BOHEDin.B SlZTBBB. 

8€« Page 10, .EMrcwe XXV. 



Leaf-position i 

Leaf-arraoceinent ? 



BTEU BCHEDULBS. 



BCHBDCLE SflVBNTEKN'. 

Sm Page 74, EtereUe XSVI. 



Leaf-position \ 



Leaf-arrangement \ 



Schedule Eiqhtken. 
Sm Page 76, Exerevx XXVII. 



Appendages! 


leaf-position ! 






Shape? 




Attitude J 


Color ? 
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INFLOBE8CE17CS SCHVPTTLES. 



ScHBDULB EiGHTBEH. — (ConHntied,) 



Surface ? 


* 

■ 


Size? 




Structure? 


• 

• 



Leaf. — 



-♦♦♦> 



rNTLOEESCEI^CE SOHEDTILES. 



SoH]$DULE Eighteen. 
See Page 81, Exereim XXVIIL, XXIX., and XXX. 



Parts? 




Attitude? 





Leaf. — 



Stem.— 



DIFLOBESOBNCB SCHSDITLES. 
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SOHBDULB ITlNETBIOr. 

See Page 86, BkcereUes XXXI. and XXXII. 



Parts? 


• 


Attitude? 




Position ? 


• 



Leap. — 



Stem. — 



SoHEDTJLE Twenty. 
See Page 89, Exercise XXXIII. 



Parts? 


• 


Attitude? 




Position ? 




Kind? 





Leaf. — 



Stem. — 
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INFLORESCENCE SCHEDULES. 



Schedule Twenty-onE. 
See Page 95, Exercise XXXIV, 



Parts? 


\ 


Attitude ? 


■ 


Position ? 




Kind? 




Variety? 


• 



Leaf. — 



Stem. — 



FLOWEB SCHEDULES. 
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FLOWEE SCHEDULES. 



Schedule Twenty-two. 
Bee Page 98, Exercises XXXV., XXXVL, and XXXVIL 



Names of Parts. 


No. 




Calyx ? 




Corolla ? 







Leaf. — 

Stem. — 
Inflorescence. — 



ScnEDULE TWENTY-THEEE. 

See Page 98, Exercises XXXV., XXXVL. and XXXVTI. 



1 Names of Parts. 


No. 


/ 


Perianth ? 


1 
i 





Leaf. — 
Stem. — 

JjVTTLOEESCENCE.— 
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SOHEDULB TWENTY-FOUB. 

Bee Page 100, Exerdaea XXXVIIL and XXXIX. 



Names of Parts. 


No. 


* 

DescriptioD. 


Calyx? 






Corolla ? 







Leaf.— 
Stem. — 
Inflorescence. — 



SOHEDTTLE TwENTT-FIVE, 

See Page 102, Exercise XL. 



Names of Parts. 


No. 


DescriptioD. 


Calyx? 






Corolla ? 







Leaf. — 
Stem. — 
-Zotlobescence. 



FLOWER SCHEDULES. 
SOHBDULB TWENTT-BIZ. 

8ee Page 102, Exercise XL, 
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Names of Parts. 


No. 


Description. 


Perianth ? 




• 



Leaf. — 
Stem. — 
Inflorescence. — 



Schedule Twenty-seven. 
See Page 104, Exercise XLI. 



Names of Parts. 


No. 


Description. 


Calyx? 




. 


Corolla ? 




■ 


Stamens? 




• 



Leaf. — 
Stem. — 
Inflorescence. — 
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FLOWEB SCHEDULES. 



SOHEDTTLB TWENTT-EIGHT. 

Bee Page 106, Exercisea XLIL and XLUL 



Names of Part». 


No. 


Description. 


Calyx? 




* 


Corolla ? 






Stamens ? 






Pistil? 







Leaf. — 



Stem. — 



Inflorescence.- 



NoTE. — This is the last form of schedule in the hook. As 
the pupil passes on from exercise to exercise, he will be' en- 
abled to add one feature after another to his descriptions ; but 
the mode of inserting these new points will not make anj 
cboDge in the form of the achedxA^. 
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Army. In demy 8vo. Uniform with the above. 

[In preparation, 
N.B. — It is believed that General Beauchamp Walker, of Berlin, 
will translate this work. 

V. 

TACTICAL DEDUCTIONS FROM THE WAR OF 1870-1. 

By Captain A. von Boguslawski. Translated by Col. 

LuMLEY Graham, Late i8th (Royal Irish) Regiment. 

Demy 8vo. Uniform with the above. Price ^s, 
** In all essential things, according to our conviction, the author has 
rightly apprehended the lessons of the late war, and his views are a 
guide and criterion that will be of service to every officer." — MUitair 
Wochenblait, 

** Major Boguslawski*s tactical deductions from the war are, that 
infantry still preserve their superiority over cavalry, that open oider 
must henceforth be the main principles of all drill, and that the chassep6t 
is the best of all small arms for precision. . . . We must, without 
delay, impress brain and forethought into the British Service ; and we 
cannot commence the good work too soon, or better, than by placing 
the two books (* The Operations of the German Armies ' and * Tactical 
Deductions') we have here criticised, in every military library, and 
introducing them as class-books in every tactical school." — United 
Service Gazette, 
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VI. 

CAVALRT field duty. By Major-General Vol* Mirus- 
Translated by Capt. Frank S, Russell, 14th (King's) 
Hussars. Crown 8vo, limp cloth, 5^. 

*^* This is the text-book of instruction in the German cavalry, and 
comprises all the details connected with the military duties of cavalry 
soldiers on service. The translation is made from a new edition, which 
contains the modifications introduced consequent on the experiences 
of the late war. The great interest that students feel in all the German 
military methods, will, it is believed, render this book especially accept- 
aHe at the present time. 

VII. 

TEE ABM7 OF THE NOBTH-QEBMAN CONFEDEBA- 
TIOK . A brief description of its organization, of the differ- 
ent branches of the Service and their rSle in war, of its 
mode of fighting, etc. By a Prussian General. Trans- 
lated from the German by CoL Edward Newdigate. 
Demy 8vo. 5^". 

*^* The authorship of this boak was erroneously ascribed to the re- 
nowned General von Moltke, but there can be little doubt that it was 
written imder his immediate inspiration. 



vin. 

Shortly will be published, an authorised and accurate 

Translation of 

STUDIES IN LEADING TBOOPS. By Col. Von Verdy du 
Vernois. Translated by Lieut. H. J. T. Hildyard, 71st 
Foot. Parts I. and 11. Demy 8vo. 

Notice, — The German publishers of this work desire to make it known 
that the author protests against an edition of Part I. which is on sale 
in England, and which is both to inaccurate and unauthorised transla- 
tion. 

*,* General BeauchaMP Walker says of this work : — "I recom- 
mend the first two numbers of Colonel Von Verdy's * Studies * to the 
attentive perusal of my brother officers. They supply a want which I 
have often felt during my service in this country, namely, a minuter 
tactical detail of the minor operations of the war than any but the most 
observant and fortunately placed staff officer is in a position to give.^ I 
have read and re-read them very carefully, I hope with profit, certainly 
with great interest, and believe that practice, in the sense of these 
* Studies,' would be a valuable preparation for manceuvrieS ofi a more 
extended scale." — Berlin, June, 1872. 
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IX. 

HASTT IKTRENCHMEKTS. By A. Brialmont, Colonel on 
the Belgian Staff. Translated by Charles A. Empson, 
Lieutenant KA. Nine Plates. [Shortly. 

X. 

DISCIPLINE AND DRILL. Four Lectures delivered to the 
London Scottish Rifle Volunteers. By Captain S. FLOOD 
Page, Adjutant of the Regiment, late 105th Light Infantry, 
and Adjutant of the Edinburgh Rifle Brigade. Just pub- 
lished. A Cheaper Edition, price is, 

" One of the best-known and coolest-headed of the metropolitan regi- 
ments, whose adjutant moreover has lately published an admirable col-, 
lection of lectures addressed by him to the men of his corps." — Times, 

" Capt. Page has something to say .... and in every case it is 
said moderately, tersely, and well." — Daily Telegraph. 

** The very useful and interesting work. . . . Every Volunteer, 
officer or private, will be the better for perusing and digesting the 
plain-spoken truths which Captain Page so firmly, and yet so modestly, 
puts before them ; and we trust that the little book in which they are 
contained will find its way into all parts of Great Britain. " — Volunteer 
Service Gazette. 

' * The matter ... is eminently practical, and the style intelligible 
and unostentatious." — Glasgow Volunteer News* 

XL 

THE SUBSTANTIVE SENIORITY ARMY LIST. Majors 
and Captains. Containing the Names of all Substantive 
Majors and Captains, Serving upon Full-pay or Retired 
upon Half-pay, arranged according to their Seniority in 
the Service, and in such order as immediately to exhibit 
the standing of every such Major or Captain for Promotion 
in his own Arm of the Service, whether Cavalry, Artillery, 
Engineers, Infantry, or Marines, specifying their particular 
Corps, and distinguishing those holding Higher Brevet- 
rank. ' By Captain F. B. P. White, ist W. L Regiment 
8vo, sewed, is. 6d. 

XII. 

THE BENGAL QUARTERLY ARMY LIST. Sewed, 15^. 
THE BOMBAY DO. DO. Sewed, 9^. 

THE MADRAS DO. DO. Sewed, 12s. 
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ICTION. 



It is intended in this Series to produce books ot such merit 
that readers will care to preserve them on their shelves. They 
are well printed on good paper, handsomely bound, with a 
Frontispiece, and are sold at the moderate price of 3^.6^.. each. 



I. 



ROBIN QBAT. By Charles 
Gibbon. With a Frontis- 
piece by Hennessy. [Ready, 



II. 



EITTY. By Miss M. Be- 
tham-Edwards. [Ready, 



III. 



HIRELL. By John Saun- 
ders, Author of "Abel 
Drake's Wife." [Ready, 



IV. 



FOB LACE OF GOLD. By 

Charles Gibbon, Author 
of " Robin Gray." 



V. 

ABEL DRAKE'S WIFE. By 

John Saunders, Author of 
" Hirell." 

VI. 

ONE OF TWO. By J. Hain 
Friswell, Author of " The 
Gentle Life," etc 

VII. 

GOD'S PROVIDENCE 
HOUSE. By Mrs. G. 
LiNNiEus Banks. 

VIII. 

THE HOUSE OF BABT. 

By Mrs. George Hooper. 

IX. 

A FIGHT FOB LIFE. By 

MoY Thomas. 



Other Standard Novels to follow. 
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Forthcoming Novels. 

I. 

OFF THE SEELUG'S. By Jean Ingelow. In four vols. 

II. 
SEETA. By Col. Meadows Taylor, Author of " Tara," etc. 
In three vols. 

III. 
A LITTLE WORLD. By Geo. Manville Fenn, Author of 
" The Sapphire Cross,*^ " Mad," etc. Three vols. 

IV. 

CIVIL SERVICE. By J. T. Listado, Author of " Maurice 
Reynhart.'' 2 vols. 

V. 
VANESSA. By the Author of " Thojnasina,* &c. 2 vols. 

VI. 

THE dUEEN'S SHILLIKa. By Capt. Arthur Griffiths, 
Author of " Peccavi ; or, Geoffrey Singleton's Mistake.'' 
2 vols. 

VII. 

CHBSTERLEIGH. By Ansley Cokyers. 3 vols. 

VII I. 

SdUIRE SELCHESTER'S WHIM. By Mortimer Collins, 
Author of "Marquis and Merchant," "The Princess 
Clarence," &c. 3 vols. 

IX. 

WHAT TIS TO LOVE. By the Author of " Flora Adair," 
" The Value of Fosterstown," etc. Three vols. 

X. 

JOHANNES OLAF. By K de Wille. Translated by F. E. 
Bunnett. 
The author of this story enjoys a high reputation in Germany ; and 
both English and German critics have spoken in terms of the warmest 
praise of this and her previous stories. She has been called *'The 
* George Eliot ' of Germany. " 

XL 
TOO LATE. By Mrs. Newman. Two vols., crown Svo. 

XIL 

USETTE'S VENTURE. By Mrs. Russell Gray. Two 
vols., crown Svo. 
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Recently Published Works. 



I. 

THE ENGLISH CONSTITUTION. By Walter Bagehot. 
A New Edition, revised and corrected, with an Introductory 
Dissertation on recent changes and events. Crown 8vo, 
js, 6d, 

II. 

MEMOIRS OF LEONORA CHRISTINA, Daughter of 
Christian IV. of Denmark. Written during her imprison- 
ment in the Blue Tower of the Royal Palace at Copenhagen, 
1 663- 1 685. Translated by F. E. BuNNETT {Translator of 
GrimnCs " Life of Michael AngelOy^ &>€,) With an Auto- 
type Portrait of the Princess. Medium 8vo. 

III. 

MEMOIRS OP MRS. LiETITIA BOOTHBY. Written by 
herself in the year 1775. Edited by WILLIAM CLARK 
Russell. Author of " The Book of Authors," eta Crown 
8vo. 

IV. 

THE FORMS OF WATER IN RAIN AND RIVERS, ICE 
AND GLACIERS. With 32 Illustrations. By J. Tyn- 
dall, LL.D., F.R.S. Being Vol, I, of The International 
Scientific Series. Price 5^. 

jjS" Prospectuses of the Series may be had of the publishers. 
For full announcement of the Series, see the end of this Catalogue. 

T. 

MEMORIES OF VILLIERSTOWN. By C. S. J. Crown 
8vo. With Frontispiece. 5^. 
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VI. 

CHANGE OF AIR AND SCENE. A Physician's Hints about 
Doctors, Patients, Hygiene, and Society; with Notes ot 
Excursions for Health in the Pyrenees, and amongst the 
Watering-places of France (inland and seaward), Switzer- 
land, Corsica, and the Mediterranean. By Dr. Alphonse 
DONN]fe. Large post 8vo. Price 9J. 



Utility of Hygiene. 

The Hygiene of the Four Seasons. 

Exercise and Travels for Health. 

Mineral Waters. 

Sea Baths. 

Hydro-Therapeutics. 



Hygiene of the Teeth. 
Hygiene of the Stomach. 
Hygiene of the Eyes. 
Hygiene of Nervous Women. 
The Toilet and Dress. 
Notes on Fever. 



Hygiene of the Lungs. 

"A useful and pleasantly- written book, containing many valuable 
hints on the general management of health from a shrewd and experienced 
medical man." — Graphic, 

VII. 

SEFTUUUS. A Romance. By Nathaniel Hawthorne. 
Author of "The Scarlet Letter," "Transformation," etc. 
One volume, crown 8vo. Cloth extra, gilt, gj. Second 
edition. 

A peculiar interest attaches to this work. It was the last thing the 
author wrote, and he may be said to have died as he finished it. 

The Athenaum says that "the book is full of Hawthorne's most 
characteristic writing." 

VIII. 

A TREATISE ON RELAPSING FEVER. By R. T. Lyons, 
Assistant-Surgeon Bengal Army. Small Post 8vo. js. 6d, 

IX. 

NORMAN MACLEOD, D.D.: a Contribution towards his 
Biography. By ALEXANDER SXRAHAN. is. [Now Ready, 

*^ Reprinted, with numerous Additions, from the Contemporary 
Review, 
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X. 

HERMANN AGHA : An Eastern Narrative. By W. Gifford 
Palgrave, Author of "Travels in Central Arabia," etc. 
2 vols., Crown 8vo. Cloth, extra gilt Second Edition. i8j. 

"Reads like a tale of life, with all its incidents. The young will 
take to it for its love portions, the older for its descriptions, some in this 
day for its Arab philosophy." — Athemeum, 

" The cardinal merit, however, of the story is, to our thinking, the 
exquisite simplicity and purity of the love portion. There is a positive 
fragrance as of newly-mown hay about it, as compared with the 
artificially perfumed passions which are detailed to us with such gusto by 
our ordinary novel-writers in their endless volumes." — Observer » 

XI. 

LIVES OP ENGLISH POPULAR LEADERS. No. i. Stephen 
Langton. By C. Edmund Maurice. Crown 8vo. ^s, 6d, 

" The volume contains many interesting details, including some 
important documents. It will amply repay those who read it, whether 
as a chapter of the constitutional history of England or as the life of a 
great Englishman." — Spectator, 

**Mr. Maurice has written a very interesting book, which maybe 
read with equal pleasure and profit. — Morning Post, 

XII. 

THOUGHTS FOR THE TIMES. By the Rev. H. R. Haweis, 
M.A., Author of "Music and Morals," etc. Crown 8vo. 
js, 6d. 

Introductory. — I. The Liberal Clergy. God. — II. Conception. 
III. Experience. Christianity. — IV. Character. V. History. The 
Bible. — VI. Essence. VII. Doctrine. The Articles. — VIII. The 
Trinity. Original Sin. IX. Predestination. The Church. Life. — 
X. Pleasure. XI. Sacrifice. Worship. — XII. The Lord's Day. 
XIII. Preaching. CONCLUSION. — XIV. The Law of Progress. 

XIII. 

SIX PRIVY COUNCIL JUDGMENTS— 1850-1872. Anno- 
tated by W. G. Brooke, M.A., Bamster-at-Law. Cr. 8vo. 

I. Gorham v. Bishop of Exeter. — 2. Westerton v, Liddell. — 3. 
Williams v. Bishop of Salisbury, and Wilson v, Fendal. — ^4. Martin v. 
Mackonochie. — 5. Hibbert v, Purchas. — 6. Sheppard v, Bennett. 
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XIV. 

ALEXTS DE TOCftUifiYlLLE. Correspondence and Con- 
versations with Nassau W. Senior, from 1833 to 1859. 
Edited by Mrs. M, C. M. Simpson. Two Vols., Large 
Post 8vo. 21S, 

** An extremely interesting book, and a singularly good illustration of 
the value which, even in an age of newspapers and magazines, memoirs 
have and will always continue to have for the purposes of history." — 
Saturday Review, 

*' A book replete with knowledge and thought." — Quarterly Reviao, 

** Another of those interesting journals in which Mr. Senior has, as 
it were, crystallized the sayings of some of those many remarkable mai 
with whom he came in contact." — Morning Post, 

XV. 
From the Author's latest Stereotyped Edition, 

MISS TOUHANS' FIBST BOOK OF BOTAHiy. Designed 
to cultivate the observing powers of children. New and 
Enlarged Edition, with 300 Engravings. Crown 8vo, 5^. 

xvj. 

AN ESSAY ON THE CULTUItE OF THE OBSEBVINQ 

POWEBS OF CHILDBEN, Especially in connection with 
the Study of Botany. By Eliza A. Youmans, of New 
York. Edited, with Notes and a Supplement on the Ex- 
tension of the Principle to Elementary Intellectual Training 
in General, by Joseph Payne, Fellow of the College of 
Preceptors : Author of " Lectures on the Science and Art 
of Education," etc. Crown 8vo. 2J. 6^^. 

" The little book, now imder notice, is expressly designed to make 
the earliest instruction of children a mental discipline. Miss Youmans 
presents in her work the ripe results of educational experience reduced 
to a system, wisely conceiving that an education — even the most 
elementary — should be regarded as a discipline of the mental powers, 
and that die facts of external nature supply the most suitable materials 
for this description in the case of children. She has applied that 
principle to the study of botany. This study, according to her just 
notions on the subject, is to be fundamentally based on the exercise of 
the pupil's own powers of observation. He is to see and examine the 
properties of plants and flowers at first hand, not merely to be informed 
of what others have seen and examined." — Pall Mall Gazette, 
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XVII. 

X)VEB VOLCANOES; OS, THBOUQH FRANCE AND SPAIN 
IN 1871. By A. KiNGSMAN. Crown 8v(x lev. dd, 

" The writer's tone is so pleasant, his language is so good, and his 
spirits are so fresh, buoyant, and exhilarating, that you find yourself 
inveigled into reading, for the thousand-and-first time, a description of 
a Spanish hviML-^^i.— Illustrated London News. 

**The adventures of our tourists are related with a good deal of 
pleasantry and humorous dash, which make the narrative agreeable 
reading. — Public Opinion. 

** A work which we cordially recommend to such readers as desire 
to know something of Spain as she is to-day. Indeed, so fresh and 
original is it, that we could have wished that it had been a bigger book 
than it is." — Literary World, 

XVIII. 

IN ftUEST OF COOLIES. A South Sea Sketch. By James 
L. A. Hope. Crown 8vo, with 15 Illustrations from 
Sketches by the Author. Price 6s. Second Edition. 

"At the present moment, when considerable attention has been 
directed to the South Seas, by the murder of Bishop Patteson, the little 
book before us arrives most opportunely. . . . Mr. Hope's descrip- 
tion of the natives is graphic and amusing, and the book is altogether 
well worthy of perusal." — Standard. 

** Lively and clever sketches."— ^M^w^^w«w. 

" This agreeably written and amusingly illustrated volume." — Public 
Opinion. 

XIX. 

ROUND THE WOULD IN 1870. A Volume of Travels, with 
Maps. By A. D. CARLISLE, B.A., Trin. Coll., Camb. 
Demy 8vo, i6s. 

** Makes one understand how going round the world is to be done in 
the quickest and pleasantest maimer, and how the brightest and most 
cheerful of travellers did it with eyes wide open and keen attention all 
on the alert, with ready sympathies, with the happiest facility of hitting 
upon the most interesting features of nature and the most interesting 
characteristics of man, and all for its own sake." — Spectator. 

'* Delightfully written, as unpretentious and as entertaining a sketch 
of travel as we have seen for a long time." — Scotsman, 

** We can only commend, which we do very heartily, an eminently 
sensible and readable book." — British Quarterly Review, 
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XX. 

THE NILE WITHOIJT A DEAGOMAN. (Second Edition.) 
By Frederic Eden. In one vol., crown 8vo, cloth, ys. dd, 

"Should any of our readers care to imitate Mr. Eden's example, and 
wish to see things with their own eyes, and shift for themselves, next winter 
in Upper Egypt, they will find this book a very agreeable guide." — Times, 

" Gives, within moderate compass, a suggestive description of the 
charms, curiosities, dangers, and discomforts of the Nile voyage." — 
Saturday Review, 

** We have in these pages the most minute description of life as it 
appeared on the banks of the Nile ; all that could be seen or was worth 
seeing in nature or in art is here pleasantly and graphically set down. 
. . . It is a book to read during an autumn holiday." — Spectator, 



XXI. 

SCRIPTURE LANDS IN CONNECTION WITH THEIR 
HISTORY. By G. S. Drew, M.A., Rector of Avington, 
Winchester, Author of "Reasons of Faith." Second 
Edition. Bevelled boards, 8vo, price los, 6d, 

** Mr. Drew has invented a new method of illustrating Scripture 
history — from observation of the countries. Instead of narrating his 
travels and referring from time to time to the facts of sacred history 
belonging to the different countries, he writes an outline history of the 
Hebrew nation from Abraham downwards, with special reference to the 
various points in which the geography illustrates the history. The 
advantages of this plan are obvious. Mr. Drew thus gives us not a 
mere imitation of * Sinai and Palestine,* but a view of the same subject 
from the other side . . . He is very successful in picturing to his 
readers the scenes before his own mind. The position of Abraham in 
Palestine is portrayed, both socially and geographically, with great 
vigour. Mr. Drew has given an admirable account of the Hebrew 
sojourn in Egypt, and has done much to popularize the newly-acquired 
knowledge of Assyria in connection with the two Jewish kingdoms. 
Saturday Review, 

* * This volume will be read by every Biblical student with equal profit 
and interest. We do not remember any work in which the Scripture 
has been interwoven so admirably with the natural history of the places 
in which its transactions happened. It has been written in a devout 
and reverential spirit, and reflects great credit on its author as a man ot 
learning and a Christian. We r^;ard it has a very seasonable contribu- 
tion to our religious literature." — Record, 
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XXII. 

ECHOES OP A FAMOUS YEAE. By Harriet Parr, 
Author of " The Life of Jeanne d'Arc," " In the Silver Age/' 
etc. Crown 8vo, Sj. 6d, 

" A graceful and touching, as well as truthful account of the Franco- 
Prussian War. Those who are in the habit of reading books to children 
will find this at once instructive and delightful." — Public Opinion, 

"Miss Parr has the great gift of charming simplicity of style : and if 
children are not interested in her book, many of their seniors will be," — 
British Quarterly Review. 

XXIII. 

JOURNALS KEPT IN FRANCE AND ITALT, FROM 1848 
TO 1852. With a Sketch of the Revolution of 1848. By 
the late Nassau William Senior. Edited by his daugh- 
ter, M. C. M. Simpson. In two vols., post 8vo, 24^. 

** The present volume gives us conversations with some of the most 
prominent men in the political history of France and Italy ... as 
well as with others whose names are not so familiar or are hidden under 
initials. Mr. Senior has the art of inspiring all men with frankness, 
and of persuading them to put themselves unreservedly in his hands 
without fear of private circulation." — Athtnaum, 

** The book has a genuine historical value." — Saturday Review. 

' * No better, more honest, and more readable view of the state of 
poUtical society during the existence of the second Republic could well 
be looked for." — Examiner, 

** Of the value of these volumes as an additional chapter in the history 
of France at the period when the Republic passed into the Empire, it is 
impossible to speak too highly." — Public Opinion, 

XXIV. 

THE SECRET OF LONG LIFE. Dedicated by special per- 
mission to Lord St. Leonards. Large crown 8vo, 5^. 

\Second Edition, 

" A charming little volume, written with singular felicity of style and 
illustration. " — Times, 

" A pleasantly written volume, of a very suggestive character." — 
Standard, 

"A very pleasant little book, which is always, whether it deal in 
paradox or earnest, cheerful, genial, scholarly." — Spectator, 

** The bold and striking character of the whole conception is entitled 
to the warmest admiration." — Pall Mall Gazette, 

**We should recommend our readers to get this book . . . 
because they will be amused by the jovial miscellaneous and cultured 
gossip with which he strews his pages." — British Quarterly Review. 
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XXV. 

JEAN JABOUSSEAU, THE FASTOB OF THE BEBERT. 

From the French of EuGkNE Pelletan. Translated by 
Colonel E. P. DE l'Hoste. In fcap. 8vo, with an eng^raved 
frontispiece, price 5/. 

** There is a poetical simplicity and pictnresqiieness ; the noblest 
heroism ; unpretentious religion ; pure love, and the spectacle of a 
household brought up in the fear of the Lord. . . . The whole 
story has an air of quaint antiquity similar to that which invests with a 
charm more easily felt than described the site of some splendid ruin." — 
Illustrated London News. 

*' This charming specimen of Eugene PelLetan*s tender grace, humour, 
and high-toned morality. " ^Notts and Queries, « 

*' A touching record of the struggles in the cause of religious liberty 
of a real xosiXi, -^Grafhkp 

XXVI^ 

CATHOLICISM AND THE VATICAN. With a Narrative of 
the Old Catholic Congress at Munich. By J. Lowry 
Whittle, A.M., Trin. CqlL, Dublin. Crown 8vo, 4J. 6d. 

** We cannot follow the author through his graphic and lucid sketch 
of the Catholic movement in Germany and of the Munich Congress, at 
which he was present ; but we may cordially recommend his book to 
all who wish to follow the course of the movement." — Saturday Review, 

** A valuable and philosophic contribution to the solution of one of 
the greatest questions of this stirring age." — Church Times, 

XXVII. 

NAZARETH : ITS LIFE AND LESSONS. In smaU 8vo, 
cloth, 5J. By the Author of ''The Divine Kingdom on 
Earth as it is in Heaven." 

" In Him was life^ and the life was the light of men," 

" A singularly reverent and beautiful book; the style in which it is 
written is not less chaste and attractive than its subject." — Daily Tele- 
graph, 

** We would earnestly commend it for attentive perusal to those who 
are proposing to undertake, or have just entered upon, the sacred 
ministry in our church." — Morning Post, 

''Perhaps one of the most remarkable books recently issued in the 
whole range of English theology, . . . Original in design, cahn 
and appreciative in language, noble and elevated in style, this ^>ok, we 
venture to think, will \\y^7*-^Chur(hman^s Magazine* 
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XXVIII. 

THE DIVINE KINaDOM OV EABTH AS IT IS IN 

HEAVEN. In demy 8vo, bound in cloth. Price lor. 6d. 
" Our Commonwealth is in Heaven." [Now ready, 

** It is seldom that, in the course of our critical duties, we have to 
deal with a volume of any size or pretension so entirely valuable and 
satisfactory as this. Published anonymously as it is, there is no living 
divine to whom the authorship would not be a credit . . . Not the 
least of its merits is the perfect simplicity and clearness, conjoined with 
a certain massive beauty, of its style.'* — Literary Churchman, 

** A high purpose and a devout spirit characterize this work. It is 
thoughtful and eloquent . . . The most valuable and suggestive chapter 
is entitled ' Fulfilment in Life and Ministry of Christ,* which is full of 
original thinking admirably expressed."-^-5ri/i'j'A Quarterly Review, 



Recently Published Novels. 

I. 

THE DOCTOR'S DILEMMA. By Hesba Stretton, 
Author of " Little Meg/' etc., etc. \yust out 

II. 
HONOR BLAKE ; THE STOBT OF A FLAUT VOMAIT. 

By Mrs. Keatinge, Author of " English Homes in India." 
Two vols., crown 8vo. Mjf'^^i o^^* 

III, 
THE SPINSTERS OP BLATCHINGTON, By Mar. 
Travers. 2 vols. Crown 8vo. Uust out, 

IV. 

THE PRINCESS CLARICE. A STORY OF 187L By 

Mortimer Colxins. Two vols., crown 8vo. 

"Mr. Collins has produced a readable book, amusingly characteristic. 
There is good description of Devonshire scenery ; and lastly there is 
Clarice, a most successful heroine, who must speak to the reader for 
herself. ' ' — A themEum . 

** Very readable and amusing. We would especially give an honour- 
able mention to Mr. Collins's ' vers de soci€t€f the writing of which has 
almost become a lost art." — Fall Mall Gazette. 

'* A bright, fresh, and original book, with which we recommend all 
genuine novel-readers to become acquainted at the earliest opportunity." 
— Standard, 

** A charming book, which every one should take as a necessary part 
of their holiday luggage." — John Bull, 
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V. 

A GOOD MATCH. By Amelia Perrier. Author of " Mea 
Culpa." Two vols. [Just out 

** Racy and lively." — Athetusum. 
Agreeably written." — Public Opinion. 

Very brisk, vivacious, and sparkles with arch humour. The charm 
or the story is its freshness, vigour, and dash. At times, indeed, the fun 
becomes almost rollicking, with much about it of the happy audacity of 
Lever. And the two volumes bristle with little, keen, sharp sa3dngs 
. . . As pleasant and readable a novel as we have seen this 
season. " — Examiner. 

" This clever and amusing novel." — Fall Mall Gazette. 

VI. 
THQMASINA. By the author of " Dorothy," " De Cressy," 
etc. Two vols., crown 8vo. [yust out 

"We would liken it to a finished and delicate cabinet picture, in 
which there is no brilliant colour, and yet all is harmony ; in which no 
line is without its purpose, but all contribute to the unity of the work." 
— Athenceum, 

*' For the delicacies of character-drawing, for play of incident, and 
for finish of style, we must refer our readers to the story itself : from the 
perusal of which they cannot fail to derive both interest and amuse- 
ment." — Daily News. 

** Very pleasant and lively reading." — Graphic, 

" This undeniably pleasing story." — Pall Mall Gazette. 

VII. 

THE STORY OF SIR EDWARD'S WIFE. By Hamilton 

Marshall, Author of " For Very Life." One vol., crown 

8vo. \Just out. 

"There are many clever conceits in it . . . Mr. Hamilton 

Marshall proves in * Sir Edward's Wife ' that he can tell a story 

closely and pleasantly." — Pall Mall Gazette. 

"A quiet graceful little story." — Spectator, 

** There is a freshness and vigour in Mr. Marshall's writings that will 
be enjoyed by the thoughtful reader." — Public Opinion. 

VIII. 

LINKED AT LAST. By F. E. Bunnett. One vol, crown 
8vo. 

** 'Linked at Last* contains so much of pretty description, natural 
incident, and delicate portraiture, that the reader who once takes it up 
will not be inclined to relinquish it without concluding the volume." — 
Morning Post. 

** A very charming story." — John Bull. 

''A very simple and beautiful story." — Public Opinion. 
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IX. 

FEBFLEXITY. By Sydney Mostyn, a New Writer. Three 
vols., crown 8vo. \yu5t out. 

* * Unquestionably a very powerful story. What may be called its mani- 
pulation is exceedingly able, inasmuch as it is told in an autobiographical 
form ; and yet it exhibits the thoughts, feelings, ideas, andtemptations 
of a woman of varied and interesting characteristics. "— ,A/i7r«i«^ Post, 

** We congratulate Sydney Mostyn on the production of a deeply 
interesting work, full of manly thoughts, admirable reflections, and 
sparkling humour. The work is aptly named, and we can assure its 
author we shall experience no perplexity when others from his pen lie 
on our table." — Public Opinion, 

"Shows much lucidity, much power of portraiture, and no incon- 
siderable sense of humour." — Examiner. 

" The literary workmanship is good, and the story forcibly and 
graphically told. " — Daily New». 

** Written with very considerable power, the plot is original and 
. . . worked out with great cleverness and sustained interest." — 
Standard, 

X. 

CRUEL AS THE GRAVE. By the Countess von Bothmer. 
Three vols., crown 8vo. 

** Jealousy is cruel as the Graved 

"The Wise Man's motto is prefixed to an interesting, though some- 
what tragic story, by the Countess von Bothmer. . . . Her German 
prince, with his chivalrous affection, his disinterested patriotism, and his 
soldierlike sense of duty, is no unworthy type of a national character 
which has lately given the world many instances of old-fashioned 
heroism . ' ' — A thenceum . 

"This graceful story — tender and gay, with the sweetest tenderness 
and the brightest gaiety, — ^whether pathetic or satirical, is always natural 
and never dull." — Morning Post. 

"An agreeable, unaffected, and eminently readable novel." — Daily 
News. 

XI. 

HER TITLE OP HONOUR. By Holme Lee. One vol., 

crown 8vo. (Second Edition.) 

" It is unnecessary to recommend tales of Holme Lee's, for they are 
well known, and all more or less liked. But this book far exceeds 
even our favourites, Sylvan HoWs Daughter ^ Kathie Brande, and 
Tkorney Hall^ because with the interest of a pathetic story is united 
the value of a definite and high purpose. "— »S^<?r/a/(ar. 

" We need scarcely say of a book of Holme Lee's writing, that it is 
carefully finished and redolent of a refined and beautiful soul. We have 
no more accomplished or conscientious literary artist. ^^ —British Quarterly, 

" A most exquisitely written story." — Literary Churchman, 
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New Poetry. 



Shortly will be Re-issued, with additions to each part, 

W, C Bennett's Poems, in Five Parts, 

at One Shilling each. 

BABT HAT, THE WORN WEDDING RING, AND OTHER 
HOllE FOEHS. With Illustration by Watson. 

aUEEN ELEANOR'S VENGEANCE, BALLADS, AND 
NARRATIVE POEMS. With Illustration by Watson. 

SONGS BY A SONG-WRITER. With Steel Portrait First 
Series. 

SONGS BY A SONO-WRITSR. With lUustratidn by 
Watson. Second Series^ 

POEMS OP THOUGHT AND PANCY, AND ONE HlTK- 
DRED SONNETS. With Illustration by Watson. 



I. 

WALLED IN AND OTHER POEMS. By the Rev. Henry 
J. BuLKELY. Crown 8vo, 5^. [Now ready. 

II. 

SONGS OP UPE AND DEATH. By John Payne, Author 
of " Intaglios,'' " Sonnets," "The Masque of Shadows/' etc. 
Crown 8vo, 5 j. MJ^^t out, 

65, Cornhill, London. 



Books Published by Henry S, King &> Co,, 25 



III. 

SONGS OF TWO WORLDS. By a New Writer. Fcap. 8vo, 
cloth, ss. 

"The *New Writer* is certainly no tyro. No one after readmg the 
first two poems, almost perfect in rhythm and all the graceful reserve of 
true lyrical strength, can doubt that this book is the result of lengthened 
thought and assiduous training in poetical form. . . . These poems will 
assuredly take high rank among the class to which they belong." — 
British Quarterly Review, April 1st. 

**No extracts could do justice to the exquisite tones, the felicitous 
phrasing and delicately wrought harmonies of some of these poems.*' — 
Nonconformist i March 2*jth, 

" Are we in this book making the acquaintance of a fine and original 
poet, or of a most artistic imitator ? And our deliberate opinion is that 
the former hypothesis is the right one. It has a purity and delicacy of 
feeling like morning air." — Graphic, March i6lh. 

** If these poems are the mere preludes of a mind growing in power 
and in inclination for verse, we have in them the promise of a fine poet. 
. . . The verse describing Socrates has the highest note of critical 
poetry." — Spectator, Feb, i*jth, 

** The writer possesses, and has by much cultivation enhanced, the 
gift which is essential to lyrical poetry of the highest order." — Manchester 
Guardian, Jan. nth, 

" So healthy in sentiment and manly in tone that one cannot help 
feeling an interest in the writer." — Examiner Dec. 30/14, 



IV. 

THE LEGENDS OF ST. PATRICK, AND OTHEB POEHS. 

By Aubrey de Vere. Crown 8vo, 5J. [Just out 



V. 

EROS AGONISTES. By E. B. D. Crown 8vo, 3^. 6d. 

\yust out. 

** The author of these verses has written a very touching story of the 
human heart in the story he tells with such pathos and power, of an 
affection cherished so long and so secretly. . . . It is not the least 
merit of these pages that they are everywhere illumined with moral and 
religious sentiment suggested, not paraded, of the brightest, purest 
character. ' ' — Standard, 
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VI. 

THE INN OF STRANGE MEETINGS, AND OTHEB 

POEMS. By Mortimer Collins. Crown 8vo, 5J. 

*' Mr. Collins has an undercurrent of chivalry and romance beneath 
the trifling vein of good humoured banter which is the special cha- 
racteristic of his verse. . . . The *Inn of Strange Meetings* is a 
sprightly piece." — Athetumm, 

"Abounding in quiet humour, in bright fancy, in sweetness and 
melody of expression, and, at times, in the tenderest touches of pathos.'' 
— Graphic, 

VII. 

ASFBOHONTE, AND OTHEB FOEHS. Second Edition, 
cloth, 4J. dd, 

" The volume is anonymous ; but there is no reason for the author to be 
ashamed of it. The * Poems of Italy* are evidently inspired by genuine 
enthusiasm in the cause espoused ; and one of them, ' The Execution of 
Felice Orsini,* has much poetic merit, the event celebrated being told 
with dramatic force.** — Athenaum, 

** The verse is fluent and free.** — Spectator, 

VIIL 

THE DBEAM AND THE DEED, AND OTHEB POEHS. 

By Patrick Scott, Author of " Footpaths Between Two 
Worlds," etc. Fcap. 8vo, cloth, sj. 

** A bitter and able satire on the vices and follies of the day, literary, 
social, and political.*' — Standard, 

" Shows real poetic power coupled with evidences of satirical energy." 
— Edinburgh Daily Review, 
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Life and Works op the 
Rev. FRED. W. ROBERTSON. 

NEW AND CHEAPER EDITIONS. 



LIFE AND LETTERS OF THE LATE BEY. FBED. W. 

ROBERTSON, M.A. Edited by Stopford Brooke, M.A., 
Hon. Chaplain in Ordinary to the Queen. Library Edition, in 
demy 8vo, with Steel Portrait. 12s, 

A Popular Edition, in one vol., is now ready. 

Price 6s, 



SEBHONS :— Price 3^. 6d, per vol 

First Series . 
Second Series 
Third Series . 
Fourth Series 



Small crown 8vo. 
Small crown 8vo. 
Small crown 8vo. 
Small crown 8vo, 



EXPOSITOBT LEGTUBES ON ST. PAUL'S EPISTLE TO 

THE CORINTHIANS. Small crown 8vo. y. 

LEGTUBES AND ADDBESSES ON LITEBABT AND 

SOCIAL TOPICS. Small crown 8vo. 3J. 6d, 

AN ANALYSIS OF MB. TENNTSON'S ''IN MEHOBIAM." 

(Dedicated by permission to the Poet-Laureate.) Fcap. 8vo. 2s, 

THE EDUGATION OF THE HUMAN BAGE. Translated 
from the German of Gotthold Ephraim Lessing. Fcap. 8vo. 
2s, 6d, 



A LEGTUBE ON FBED.'W. BOBEBTSON, MA. By the 

Rev. F. A. Noble, delivered before the Young Men*s Christian 
Association of Pittsburgh, U.S. is, 6d, 
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Sermons by the Rev. Stopford A. Brooke, M.A. 

Honorary Chaplain to Her Majesty the Queen, 



THE LIFE AKD WOBK OF FBEDERICK DENISON 
HAUBICE. A Memorial Sermon. Crown 8vo, sewed, is, 

II. 

CHSIST IN HODEBN LIFE. Sermons preached in St. 
James's Chapel, York Street, London. Third Edition. 
Crown 8vo. ^s, 6d, 

" Nobly fearless and singularly strong . . . carries onr admi- 
ration throughout." — British Quarterly Review. 

III. 

FBEEDOH IN THE CHXJBGH OF ENGLAND. Second 
Edition. Six Sermons suggested by the Voysey Judgment. 
In One Volume. Crown 8vo, cloth, 3J. 6d, 

" Eveij one should read them. No one can be insenable to the 
charm of his style, or the clear logical manner in which he treats his 
subject." — Churchman^ s Monthly, 

**We have to thank Mr. Brooke for a very clear and courageous 
exposition of theological views, with which we are for the most part in 
full sympathy." — Spectator, 

"Interestmg and readable, and characterized by great clearness of 
thought, franluiess of statement, and moderation of tone." — Church 
Opinion, 

*' A very fair statement of the views in respect to freedom of thought 
held by the liberal party in the Church of EjxgUiid,"-^jBlachztfood*s 
Magazine, 

IV. 

SERMONS FBEACHED IN ST. JAUCES'S CHAPEL, YOBE 
STBEET, LONDON. Sixth Edition. Crown 8vo. 6^. 

** No one who reads these senaoons will wonder that Mr. Brooke is a 
great power in London, that his chapel is thronged, and his followers 
large and enthusiastic. They are fiery, enei^etic, impetuous sermons, 
rich with the treasures of a cultivated imagination." — Guardian, 

*• Mr. Brooke's sermons are shrewd and clever, and always readable. 
He is better off than many preachers, for he has something to say, and 
says it."— Churchmat^s Magazine, 

** A fine specimen of the best preaching of the Episcc^al pulpit." — 
British Quarterly, 
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EooKS ON Indian Subjects. 



THE EUROPEAN IN INDIA. A Hand-book of practical 
information for those proceeding to, or residing in, the 
East Indies, relating to Outfits, Routes, Time for Departure, 
Indian Climate, etc. By Edmund C. P. Hull. With a 
MEDICAL GUIDE FOR ANGLO-INDIANS. Being 
a compendium of Advice to Europeans in India, relating 
to the Preservation and Regulation of Health. By R. S. 
Mair, M.D., F.R.C.S.E., late Deputy Coroner of Madras. 
In one vol., post 8vo, 6s, 

" Full of all sorts of useful information to the English settler or tra- 
veller in India." — Standard, 

** One of the most valuable books ever published in India — ^valuable 
ica its sound information, its careful array of pertinent facts, and its 
sterling common sense. It is a publisher's as well as an author's * hit,' 
for it supplies a want which few persons may have discovered, but which 
everybody will at once recognise when once the contents of the book 
have been mastered. The medical part of the work is invaluable." — 
Calcutta Guardian. 

« 

II. 
EASTERN EXFEBIENGES. By L. Bowring, C.S.I., Lord 
Canning's Private Secretary, and for many years the Chief 
Commissioner of Mysore and Coorg. In one voL, demy 
8vo, i6s. Illustrated with Maps and Diagrams. 

^' An admirable and exhaustive geographical, political, and industrial 
survey. " — Athenceum, 

''The usefulness of this compact and methodical summary of the 
most authentic information relating to countries whose welfare is in- 
timately connected with our own, should obtain for Mr. Lewin Bowring's 
work a good place among treatises of its kind." — Daily News, 

" Interesting even to the general reader, but more especially so to 
those who may have a special concern in that portion of our Indian 
Empire. " — Post, 

** An elaborately got up and carefully compiled work." — Home News, 
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HI. 

A MEMOnt OF THE INDIAN SUBVETS. By Clement 
R. Markham. Printed by order of Her Majesty's Secre- 
tary of State for India in Council. Imperial 8vo, lor. 

IV. 

WESTEBN INDIA BEFOBE AND DUBINa THE ITIJTI- 
NIES. Pictures drawn from Life. By Major* General Sir 
George Le Grand Jacob, K.C.S.I., C.B. In one voL, 
crown 8vo, 7s. 6d, 

"The most important contribution to the history of Western India 
during the Mutinies, which has yet, in a popular form, been made 
public." — AtheruEum . 

" The legacy of a wise veteran, intent on the benefit of his countrymen 
rather than on the acquisition of fame." — London and China Express. 

*'Few men more competent than himself to speak authoritatively 
concerning Indian affairs. — Standard, 



V. 

EZCHANaE TABLES OF STEBUNO AND INDIAN 
BIJFEE CIJBBENCY, upon a new and extended system, 
embracing values from one farthing to one hundred 
thousand pounds, and at rates progressing, in sixteenths of 
a penny, from is. 9^. to 2J. ^d, per rupee. By Donald 
Fraser, Accountant to the British Inc&an Steam Naviga- 
tion Co., Limited. Royal 8vo, los, 6d, 



VI. 

A CATALOGTJE OF MAPS OF THE BBITISH POSSESSIONS 
IN INDIA AND OTHEB FABTS OF ASIA. Published 
by Order of Her Majesty's Secretary of State for India in 
Council. Royal 8vo, sewed, i^. 

A continuation of the above, sewed, price 6ii, is now ready. 



Messrs. Henry S. King &* Co. are the authorised agents 
by the Government for the sale of the whole of the Maps 
enumerated in this Catalogue, 
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Now Ready ^ crown Svo, price $s, 

THE FORMS OF WATEB IN RAIN AND RIVERS, ICE 
AND GLACIERS. With 32 Illustrations. By J. Tyn- 
DALL, LL.D., F.R.S. 



BEING VOLUME ONE OP 
THE 



II(TERpiONAL SCIENTIFIC SEF^IES. 



Messrs. Henry S. King & Co. have the pleasure to announce that 
under this title they are issuing a Series of Popular Treatises, 
embodying the results of the latest investigations in the various de- 
partments of Science at present most prominently before the world. 

The character and scope of the Series will be best indicated by a 
reference to the names and subjects included in the following List ; 
from which it will be seen that the co-operation of many of the most 
distinguished Professors in England, Americai Germany, and France 
has been already secured. 

Although these Works are not specially designed for the instruction 
of beginners, still, as they are intended to address the non-scientific 
public, they will be, as far as possible, explanatory in character, and 
free from technicalities. The object of each author will be to bring his 
subject as near as he can to the general reader. 

The Series will also be published simultaneously in Ne^ York by 
Messrs. D. Appleton & Co. ; in Paris by M. Germer Bailli^re ; and in 
Leipzig by Messrs. Brockhaus. The volumes will all be crown 8vo 
size, well printed on good paper, strongly and elegantly bound, and will 
sell in this country at a price not exceeding Five Shillings, 



Professor Tyndall's volume will be followed by 
PHYSICS AND POLITICS. By Walter Bagehot, and 
FOOD. By Dr. Edward Smith, F.R.S. 

@* Prospectuses of the Series may be had of the Publishers* 



INTERNATIONAL SCIENTIFIC SERIES-FIRST LIST. 



Fnf. T. E. Enzley, IiL.D., F.B.8. 

Bodily Motion and Conscious- 
ness. 

Dr. W.B. Carpenter, LIi.D.,F.B.8. 
The Principles of Mental 
Physiology. 

Sir John Lnbhock, Bart., F.B.8. 
The Antiquity of Man. 

Prof. Bodolph Virchow. 

Morbid Physiological Action. 

Prof. Alexander Bain, LL.B. 
Relations of Mind and Body. 

Prof. Balfour 8tewart,LL.B.,P.B. 8. 

The Conservation of Energy. 

Walter Bagehot, Esq. 
Physics and Politics. 

Br.H.ChailtonBa8tian,M.D.,F.B.8. 
The Brain as an Organ of 
Mind. 

Herbert Spencer, Esq. 
The Study of Sociology. 

Prof. William Odling,F.B.8. 

The New Chemistry. 

Prof. W.Thiselton ])yer,B.A., B,8c. 

Form and Habit in Flowering 
Plants. 

Dr. Edward Smith, F.B.S. 
Food. 

Prof. W. Kingdom Clifford, HA. 
The First Principles of the Ex- 
act Sciences explained to the 
non-mathematical. 

Mr. J. V. Lockyer, F JEt.S. 

Spectrum Analysis. 
W. Lauder Lindsay, H.B., F.B.S.E. 

Mind in the Lower Animals. 

Br. J. B. Pettigrew, M.B., F.B.S. 

Walking, Swimming, and Fly- 
ing. 

Prof. John Tyndall, LLJ)., F.B.S. 

The Forms of Water in Rain 
and Rivers, Ice and Glaciers. 



Prof. A. C. Bamsay, LL.B., F.B. 8. 

Earth Sculpture: Hills, Val- 
leys. Mountains, Plains, Rivers, 
Lakes; how they were Pro- 
duced, and how they have been 
Destroyed. 

Br. Henry Maudsley. 
Responsibility in Disease. 

Prof. W. Stanley Jevone. 
The Logic of Statistics. 

Prof. Michael Foster, M.B. 

Protoplasm and the Cell Theory. 

Bev. M. J. Berkeley, M.A., F.L.S. 

Fungi: their Nature, Influences« 
and Uses. 
Prof. Claude Bernard. 

Physical and Metaphjrsical 
Phenomena of Life. 

Prof. A. Quetelet, 
Social Physics. 

Prof. H. Sainte Claire Beville. 

An Introduction to Grcneial 

Chemistry. 
Prof. Wurtz. 

Atoms and the Atomic Theory. 

Pro! B. Quatre&ges. 

The Negro Races. 

Prof. Lacaze-Bathiers. 

Zoology since Cuvier, 

Prof. Berthelot 

Chemical Synthesis. 
Prof. J. Bosenthal. 

(Subject not yet received.) 

Prof. James B. Bana, M. A, LL.B. 
On Cephalization ; or, Head- 
Characters in the Gradation 
and Progress of Life. 

Prof S. W. Johnson, M.A 
On the Nutrition of Plants. 

Prof. Austin Flint, Jr., M.B. 
The Nervous System and its Re- 
lation to the Bodily Functions. 

Prof. W. B. Whitney. 
Modem Linguistic Science. 
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